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(57) [Sli^] 

K 1 O tWRgJttOS^x U T 2 0 (*. fct ^mil/^-V 



(a) 



(b) 



1 4 
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iirlETt^— <D A'lc s&® s I* ^ <^ It Sft® 

m^m 4 ] -7 >r V/ \- > e > y jfefz <fc y s^aa cos 
a±ic/ 0 :^$j^gE-r ^ / 0 :^j^flE*at & o T . 

^ «#a it ^ / ^ > ymm:^}^. 30 

[B«3H 5 ] 18*31 4 EttcD/ 0 :>'}^«:»afef :i 
^ y <DlS®(D*i&^ffirESaa>4^SP;b^t>ffilE-a):^|pi 

<tis««ifc-r t) LrmE/<>:/*»jELfiw«»DS*r« 

[i«*3S6] f«*Ji4Eea)/<>:^fl^«:5j4izfct^ 40 

irafi^ffaiSi::. «aicffirE^-^'e^ycDiSM<D*iD^ 
ffJE«aa)i»**fflic~ife*-frrs(rE7K-;u*»aE us 
sasAPSLT/o^^^j^jau. ^fca»E/<>:^jcKfii-r 
^^^r-v^wwrLfc^. WE^-^^e^yco^pfi^siSM^ 
ffirEA>:^(DiSttiiOgprcar rfflELasa^Anfif-S c 

7 ] -7 Y -V/ e > ^ic J: y s^fflstDm 



v*>-;ucD¥fi3S:iS®lCct y ffifE^H-^u^aaEmaiz 

[H*^ 8 ] r),H -V/O e^^j^iz y m^gBp°na>m 
H^^aEtttD^^ve^y^ffli^r. fflE^^-vf^yo 
Ltc^. ffirE^^t^^ya)^S3S:iSffiiZcfcyi?rE7t?— 

*ffiE««lc«iELeSKADfiLT/<>>^^}^jaL. fii 

A^t>«i®^i**f^!tr. ffiiE'7>r-^^^^(Dt4aicfct^ 

«rEma± IZ -f -V/ < > e > I c J: y 5f ^i^:: m 1 

S9E'7'< A'^^cDgtii Lrl^>5^fflifte5^fcu:HHa)«(^E 
^flg®Ji(cr7^-\'/\*>e>':f?i(zj:y}f$/S$tt. llrE'^ 

^^^^ c <t ^m^snao 
[if *^ 10] mi (Z)SfiiciBa^nr i^^sa±ic 

r7^-\'/<>e><;r,*fc.fcy}^ri£$*LTi^smi<D/<>7f 

«aJ:IC'7^-V'/<>e>^j£fz<*; y J^Jl£^ttTt^*m2 

KrEm 1 cDSficoffiEm 1 CO/O:;^^ MEm 2 (DSficD 
S5Em2 0/<>:>'<!:*}$«$i^*4iffi/<-x h<h. 

[i»*^i 1] iS*]^8EKcD/<>:^j^/«:Srj£^ffliA 

»»LTmi(7>7f?-;i.^j^figLfc^. IiFE^^e^yo 
y ME^ 1 (OtK— ;i.SSfilwiBa**LTU^-5S 
arcfljELS^jKioSLT. miCD/<>7f$-J^«L. ig| 

t^r. fflEmi a>/<>::f(c^g|LT:t^^KiEr7>r'Vi::j» 
®flt«&?L*^&j»asi!fe#frHtT> ffiEr7>r-\'*BfS<z)fi 

ffiES«a)«aj^fiEDi. «rEma. ffiiEmia>/<>^. 
&t;»^Em1(^/^>:^lcft^aLrt^'S'7^-^aas^. m 



( 3 ) 



10 

iS2a)SfiicEM*ttTi>'5mffiJbic'7-r-v/^>e>^/ 

Btrffim 1 (DS«a)^i5m i a)/<>3f^mi2m2(DStt[(z> 
ffliBii2a)y<>::^iz**ii$$-e:, mum^0>/<>zfi:mm 

l5iHBa^-x h^?Sii*i±. S5l24^Ba^-x h^tfrur 
[000 1 1 

[00021 

^ tf ^ U OftSS^ EES L tc^K-^Mc W L ^ T g: <t ic cfc 
[0 0 0 31 1*iaBB6 2-1 r5 7 4 8#^«rc 

g \zj:^xw^-ri>tmmzm'S&m»i^:mm 

3F*l**|S|<S:i£:&|pIlC5i*$^^-CC:a)Auia$WB8f:r 50 



^XS^. +ve^g^±#*1±EESfiBA>t>§l*SlfX 

[000 41 ^fz. 66 8 1 1-^^aiiziB 

e<D rififfl/<>:/(D}^ia*jfej icfctxrtt. i c mm 

m<D^^m^*^&^^a(Dr)i.^mwzAu<r>:^^^y 
>:^i:r?^'^7i^>^xm^L. ^<o±iz^mx7.^ 
/ < > J^«-r ^ c -eitfikRt jho)/ < u t 4^ ^kdj^bR 

$^BS-r^Z^:^aM<i: tr. i cifcD^^^tSSScDA 
[00 0 51 *fc. !^ffl^9-6 9 5 3 9#^ffifB»(7> 

J5£-r^<b:^(c. ^<>:^^ffli^fc4^^(*3£aa)fimi±^fSl 
K±JcS 1 <D/^>:/*|^fifc'ri»xSi: . ca)S«±.*te 

saiT'Saxst. mi co/o-^(DS®$Ste*-fr. ig 

1 a>/0:/a>s®icm2a>/^>:^*}^j£-r*xM*^-r 

[000 61 -J&a>'7-f-\'/X>:^<p«jS:S^irtt. 3Ra> 

(1) +ve^u4»*aL/i:r7-rv(D*as*»»ur 
j^js LfzTt^— ju^^-v u fc^orms/^^v kick* 

[000 71 (2) ^ve^y4='*aL/i:'7-f -VO)* 

ffi^isak L r j^is L fcTt?— v e ^ y ic cfc o rsft 

Kl:iE»Lfr«. 2|5je(3r)7P>7^-f v^MftSii^L 

■rt>Lycaai:ifT5c:i:ic.fcy:7>r-v^^WrL. /O:^ 
ms&iri)^ m^lt±^&nmw^A-^ 3 o e 3 4:^(zfi6^ 

[00 0 81 (3) *-\'e^y4'^fflLfc'7>rVCD5fe 

ig* isa Lr j^fiE LtcTf?— ^ V y iZckori|ffi 

z^*:/ KIciESLfc^. ^-^e^y^ff LSTfc***^ 
SffiJfc^Kit-SCirlZcfcy ':7-r-\'S«BrL. /O-f^m 

fiE-r <Mx.fS±iai$gaB8 62-1 1574 s-^icrs 
[oooQiiBL. c*Lt»<Dr7.-rA'/^>:/<7>a!j£;5jfefc 

■r*tCDii^t> 01 O (a) . (b) IZffzistl^^O 

^m»^v:f\zmmi^*ixi^^m?LiiJE:^mvt(Dm 

W<v Ki oo±^(cfct\T. +^e^y 1 O 2(D4>»0 
l::|§P $tLf-;t^— ;uz'7'f -V 1 o 4 ^iiL. Ml::cia>r7 

-r-vi 0 4(D3fe^ge^ttm^(c«*:ors]KLT. 7t^*-;u 

1 O 6^}^fiELfc^. ^A't^y 1 2^TB*-ari C<D 
^A't^y 1 O 2<7)JSffifCcl:oT7K— ;H 0 4^mffi/< 

^Ki oofcffSL. r7-r-V/<>3f.i os^fl^jjE-r*^ 
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[oo 1 o] ^-LT. c<D<t^. r?^^/<>y^ o&t 

m^Stel 3 6|zS*|pj*-e-, ¥«tt:^'>:^l 3O0[)1S 
»a)«ai^<^Ki 3 2±a)r7-f-V/0:?i 3 4tS83SS 
« 1 3 6<DK»«a)aa<Dsa/^'2; k i 3 s t 

[00 1 2] m^-e. 131 1 (b) 20 
3 0*T»aF1t. #a«:^*>3^1 3 0(D 

Ki 3 8icjttt$it^^^iz. ':»-r-V/<>:^i 3 

4*»1BL. CCDSHtLfc-^-f-V/O^^I 4 0*^LT 
3 oa>aj»a)m«/^*v KI 3 2^|l3iS 

si 3 6(Daaa)sai/^»v ki 3 8^:^— eLT:7ij*v 
[0 0 13] ^fz. mmi^\^±m^m^t^^zi^mm 

fOZf^mmi^Xl^^o «^«±E»BB¥5-1 66 8 
[0 0 14] 

i^mm^iLjiot-r^mmi tz^x*. jisbhi o 

(a) . (b) lZ^itli>^5tS:^^(Dr?^^/0\f> 

</miz^i^x. ^mi*i^yyizisifi,m=F(DitB»»it. 
w^mitmz^-oxmm/^v Ka)®«3&</jx$ < ^s-sit^ 
izit. m-i o (c) fc^**i$<*:5fc. +ve^g 1 o 4o 
2(D¥ffiftjSffia)*'C>^ffiS*Mic/jxffia[a)mfii/<*v Ki 

O O a<D**fiBl3— Sf$t!-T'7-f -^^0:^1 O 8 ^J^J* 
^St. t*3fc<Z)Raitt(0lg^X ij 7 1 20AOJx®a|<3r)^ 
K 1 O O a ^fiii^ffi LT L*IV -V/O:^ 1 

o8i:««/<-/Ki ooa«ba)iiaw3Sg^xijri 2 

A^iK^py. ^7>r-^;'/<>:^1 0 8i:«a/<-v Ki 00 a 

-So 

[0 0 1 5] •7^-V<t LT*ffl'7-f-\'^fl6fflf 50 



m0CD'7-r -V^^txr 1 5 0//mtf*V^gJg(7)/<>3f$^ 

m0^i)im\zm<tj:i>t. '-?^'V^S.i}<A»lzm<tj: 

^tzisbiz. mmi±a>Mi^9kmtj:/i>y<Dmmf)<mmizts 
m^Hr. Wimtf^:/^<D^9t^^v:^^m&'r^mzit 

[00 1 6] ±1501 1 (a), (b) IC^**t 

yym&izi^i^x. ^^ma^'j'vyizmf&i^ix^m'f'co^ 

U^m-^lzlt. Si 1 (c) . (d) fc:^*tL^J;3 
fz. ^»{*:^*v::^i 3oa)fii>ktWfz/jvffiaa)Sffi/^^v k 

1 3 Z a ±lZj^m'i'^'y>C ^ 3Aa(D:^^^^ 

tt*<7>'7>r-V/<>Zf 1 3 4<*:y/Jx*< Lfelt+ttfJSrib 

■r. ca)/h^F35:'7^-V/^>::^i 3 4 a ^?iaLfc':7-<-\' 
/<>3^1 4 0^:frLr¥»»:^'v:^1 30<DmW^v K 
13 2a ^|IS£«[1 3 6(7>ffij^M(Z/h@iR(D«4£/<*:; 
Ki 3 8 a <t$}gl!l>}t^Lfc(g(;)}*^r0l^V^V3^li. ti^ 

*a)Si 1 (b) iz^TG 1 f)^P>mW^^y \^<D9Sim\fv 
"f-ittmAjtm^ 1 (d) lZ7^TGZ^t»<tj:^o ^' 
LT. C<7>^^tt:5^*v::^1 30i:||^««1 36<»:(0^ 
-V';/Z^3b<St<?^d:^i:. }tSI:^P-trX;b<|liL< ^Cofcy . 

[001 7] ^fc. iiiH«e*(DAuy<>:^±lzfi^(z^ 

ffl / ^ > $ tt r t X ^ 2 KSIiSO/ ^ > :^j^jSS'jfef c 
S/^:/ Kfc}$Lrl«SI$*t^Ci:IC3S^fci^>. C<D^BB 

m*imt<r>x. /^>ymiz\tp,-D^t^±ci>ztiztj: 
(DmtijKt< y ^ ^ t L fcsas^sr^Sfcsff -r * 

[001 8] ^;zx:*i^BMlt. JilBBgHja^«J^T«:* 

<tm«/^v Ki:cDa»^c}sai$tttfi^tt^5i«-r'5c 
«tsmia)sfi«i<t-r-5o 

[00 1 9] KMCDe^^A<»«BftUT 
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[OO 2 Ol 

* ffi o ^7 •V'a>ffefflffl * L -c L fc/K— * m 

ffltt/>«f#«>*tSo 20 
[0 0 2 2] Ca)J:5«Cii3R]a2lz«*4=-t'e^Ulcfc 

*S * ic^c S J: 9 IcWKttB^ =1 > h P — ^U-r * ^ t A< 

[0 0 2 4] C<DJ:5lcW*]H3|C«-&/^>:^J^fiE^S 
#J&llOS-f -settle J: y . ^a)SgCOx:r.^u^— ofiali: 



< -^'z ; > e > -ysiz J: y m^ffljsoosaijiic/ -if^ 
^(©Tp— ^uS*vt'^ya>3Fa35:S®fcj;ym<H:: 

[0 0 2 61 z(o^5\zmntmAizi^^/<i^ymm^m 

\z^l^X\t. y a)2pfflfd:JS®f:; J: y 7f€— ^u^m 

^LT«»(l7t?>7^-<>^-r«::i:lcj:y. 
<D®S;5i<R^«<DS^x y T cfc y 4,ffiitfi<Jfc/Jx$ iMi^ 

[GO 2 7] ^fc. if^^5ic-R^/\->::f}^n£:^,^l*. 

I::. SS)l::^A'e^y<DJS®a)4"D$mScDctJ*eP)bMb 
^^^Jj^iSEL. e^ya>jS®<7)tt>'i>*Sffico4>* 

[GG2 8] :za>^5izm^m5izm^/<iy:^mfSi:^^ 

iz*5t\r(±. ^-v^e^ ycDfia^-rtiLraaiiiTKvT^ 

fz-?-a)-0(Dx y TP^XO^^mmtt^fsmK fJi^^o 
fit)!J(Z>7te>7^-<>'^(DfSCD*ft^x»JT^Sto'SC 

[GO 2 9] mtz. m^meizm^/<>':fmf&:fjmt. 
±ttmJi^m4rum<o/<>yf^myimz^i\x^ ^-ve^ 
y a)tta*-r& LxnL»MnKJSLif&msLmmi:n5t& 

tz^ fi*!)lc:^ve^y(DjS®<;)*iD^mffiCOBS*AgSlc 

L. mzzo^s^zfizmmr^rj^^^^^mi.tzm^. ^ 
-V y ow^iBumm^/<:^zf(om^t>mz^xxWEE 
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[0 0 3 0] :za>^5\zm^me\zm^/<>zfm^y5m 

^xf-r^mz^ ^•rvt^m^jiz^^tf^fjommotp 
MmLx/^>yi:mfS,^^zt\z^i)^ mmommt^Fi 

[003 11 ^/c. if*^7(zfii^/<>:^j^fiE:^^(i, 
[003 2] '!?x*>v?->— ;nc^«)lz|gltt,*t/cttjs&:A: 

^aa t -7 -< ^a>3t«SB ^ -f? X ^y—ji^ow^mt^m 

<fm\t^^^^j&^t<^ zovt^oyjittmrnizi^xr? 
^'^«^mm±izm^f<>kf><fm^mi^x%. ^oy 30 

^ MS L fc -7 -voftffigp ^ u r Tf.^ji'^mfii-t ^ 

Ci:fcj:y. ^Ea'7^^$fl&ffiT^li^T*feort. 7t^ 
[00 3 3] Sfc. C<7)7K— ^Ix^maiCiflELT/O:/ 

y te^xuTA<it:^-r'Sfcd6. ^^>'^tmmta>w^^ 

J&fc. •7>r-V<D«JBr(i. y<>y'S:mf&Ltz^^ «t*a>'7 50 



T3I t?^ C <t fZcfc oTtr^lf «fcl>o 

[0 0 3 4] ^fc. m^i^aizm^/ozff^^yjmit. 
[0 0 3 5] z(Djz5\zm^m8\zm^/<>zfmf&yjm 

icfcc^Tii. iS*^2i::^^^^e^y*ffli%r. /<> 
:^j^fi6«. '^>^»-l*»Lrt^-S'7-r-viz!»a«ti&?L3&> 

*1±r. '7-f-^$RffSa)fiai333l^T«I»r-r^Ci:lCct 

tdihtziib. /^>::^ic}g^Lrt^-5'7-f-V'««pa)fiS;!)<j& 
[0036] ^tz. m^msizm^m^u^nit. &ma> 
^<>^^</mlz^l)mf^^^tlfzm^(D/<>zft. z<om 

1 0/<>3^lCjtg|L-Cl>^RlfS<Z>:g:$CD'7-<-\'g|fiPi:. 

[0 0 3 7] ziD^oizmnti^Bizm^n^&^uizni^ 
xit. mm±\zi^m^Htzm (o/Ozftm^om^cD 
i&taiiSE(ommm±izmf&isHfzm2(D/<:yzftti<r?^^ 
*^Lr»as*trl^*ci:fc<l:y. mm±tzmmm(D 

H * t l^^(DS $ ^ 4, o T/ O :^/)<J^fiK * ttr t^ ^ C 

i^i^Ec-sfci^). tzt^miM(D9Simtfv^it(Dmmiz^':>x 
mm±izmm't^/i>y<o:K^iSsin^^<Luiftiitu 

[0 0 3 8] ^tz. 1**^1 OfC^^m^g^ai*. mi 

a)S«l::iBa**Lrt^*sa±lc'7^•v/<>e>^^^c 
<*:y}^«**Lri>s«i a>/03^t. n 1 costeic^jfsi 
■r -5 m 2 (Dss iziBs $ ttr t ^ s sa± fz ^/ o e 

>^jfelZci:yj^jS$ttrt>^ll2<D/\*>:^i:. mi<DS 

som 1 co/<>3^i: m 2 a)s«<D® 2 (D^oyt mm 

[0 0 3 9] Z(0^o{zm^m^ ofcfig^m^SPSlcfc 



^ga^l 1-330125 



ci:^,^i:<^j:^/iA^). ^o^tt/tA^y^g^Lrisas 

«e«a> A u / ^ > ijt ffl/ (D 2 seii&cDii^cfc y 
t jg 1 2(Dfi«(Dl$S!ra4r A' 3^*+«^iz«ft-r 

L r j^fiE b fcm 2 otK— ;u ^ . , ^ e ^ y o&mz^ y 

I O O 4-2 ] ^(Dcfc'5p^«3S 1 1 f::fig'5m^9Jaa>S 

fliH±icj^^ $ tttzm 2o>/< >zft A<s V -f -vsifis ^ 
ihLr»jsaFtir L^sa^fflav: mtimm±\zmmm(D 

ev^it0mmizW'oxms±tzmm-ti>/<>ya>:k^ 



[0 0 4 31 2ic^^m^aPia<7>Sjg:^ 

ev-y'a^fc^yigi co/OTf^j^fig-r^xst. m2<7) 
sffi ICES * +t T L ^ 4 ma± J w '7 >r -v/ < > e > I 
ym2a>/^>:fS]^ia-r«^xst. »2a)/<>:^*«ififc 

"r'5^Mc*:yeit^(D4^Ba^— X K$^||2a)/<>3''J:l:: 
S^r-sxsi:. mi(0S«a)mi(p/<>3^Sm2a)S 
WLCOmzO/Ozfizt^t^i^ii:. ^^(D/<>y^mz<D/^ 

z:a>^^m^—:^h^itLxm^(0/<>ytm 

z(D/<>zft^mmism>z,t^^WLtri>a 
[0 0 4 4] c:a)j:3iz9l3R«i 2fcfig^m^gpsa)». 
&yimizt^i^x{t. w^2(Dm«si<Dms±\zmf&Lfz^^z 
a>/<>zf±{z^!^m^-:x.h^mWLfz^. zo^rn^- 
X Hz^ 1 a)S«a)Sa±icj^fiR Lfcm i a>/\>:/^ft 
#Ba^-x h*?t»*ii--6c:tizcfcy. ^i<d 

&(om^M±izmfS.^tixi^^mz(o/o:ftt<^m^— 

-So ZOtzisb. B'i RlSm2<D/OytLXm^\1I^Au 

r?^'\r^<>yi:&m^^zti}<'sjmztj:i)^ mmomm 
e -y 'Fit<ommmiz$^a; l -c/ :::^<o«ffl^b3&<sis * *t 

[0 0 4 5] ^tz^ nmr^m^(Dm«L(Dm^a>/Ozf 

tmz o^wiaym 2 <oj < >ytm(orsmiz^(i^a>it t> o 

fc. ¥Ba;!)<mi&t/m2(DS«<7)*m«i±-^iStii2:*<'& 

«t*(Z> A u / < > t *ffl/ ^> t CD 2 ^etitoii^ <fc y 
1 2 <7)S«a)}*giPBi4?-v zf^+^izm^-t 

i>Ztt^-SfmziS:i,tzlf>^ »»:/PtXA<SglC3S:*t 
[00461 

imrommji^m) si (a) . (b) (±^tL-fn*fg 
m(om^<ommmm\zm^/^:yzff^^myJ)i^mm'r^fz 

[0047] SI (a) fz^-Tcfcaic. 

tsi^x. ^-ve^y 1 2<D«'Drcg3P**L/i7t^— ^ufcr? 
>r-vi 4*2iL/c&v ca>'7^-vi 4a)5feSfi5*ttS^ 
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[00481 ;:fet^-e. Si (b) iz^-r^olz. 

&i:mm't^o zayt^. *-vtf^»j i 2<7)is® lo 

atmm^^y Kl oi:*Jlf5l±(DHffllttkii^^ 
<i:^RIBtt<D}*^xUT2 0tt. Kl OOffiS 

W<y Kl oi^ic||fi*oru*5o 

a«a>i*«*x t> *iDffl<D7h— ;nz|pi An o r -r y ttttrcog 

a)7=~/<j^ttcojS®icj:or7p— ;n 6 Ki 

flTSS«/^*v Kl oa)*Agpiz|6tt'Lr. RHIttcDS^ 
xiJT2 0*tt*J:y t/Jx*)SSft/^> Kl Ol^fCiftto 30 

[005 1] (^zommmm) 02 (a) . (b) it 
*KB-fl-r«fcA^)<D«iiis@-c*y. ^Hicfei^T. ±siz 

-So 

[00521 JlSBSl (a) <r:^-ri»^tP«IZLr. 

o±:&fctei^r. +ve^«;2 2co*'&rcBBP$*tf=7h 
— ;ncr7>r-vi 4*iiLfc^. z(Dr?^'V^ 4a>ffe^ap 

^zx. Kl oli. ^a)®«A<«e*coa^ cfc y 



[005 3] ;:ftLx-e. 02 (a) lc^-r<fc3l::. +A'tf 
^y 2 2^Te$-y-r. mnaiBa>7tf>7='<>^^tT 

3o H|]*>. ^-V' t*^ y 2 2(D¥ifl^>:jaffifCcfcoT7t^— ;u 

-^/\*>:f2 4^l^fiE'r^o ca><t*. TK-^u^ffliEt-'S 
^vf^y 2 2(DJS®a>4l»^>*mffi/^> Ki o(D4>*S5 

T. }^^XUr2 6a$mffi/^V K1 0|*3fC#^¥j;|zJ^ 
riEL. mS/^> Kl 0^«^*W^z5J'SlILfci:#Ir^<D- 
•^<DxyT mz (a) CDTeiC:^'riE:^}^tt(Dmffi/< 
•vKlO<7)t±i|i») rtlztelt^S$isaoJt*3!i<K< 

[0 0 5 4] ;*t^T•. S2 (b) IC^-r«fe5lC. SS21h1 

B<D7K>7^-r >^S^fT5o fin%> A^-S't^y 2 2<djS® 
C3 Ur. »^xyT2 6 b^Sffi/^^v Kl o^iztm 

mzmfSiL. mffi/^^y Kl o*««JMiz»i(Lfct*iz 

flfeOxUT (0 2 (b) a>T©(Z:^t-iE:^J^4^(Dmffi/^ 
Kl 0(D^T¥«^) l^(cfcCt^}g^®tt<Dit^A<iS< 

Tlt^X y r 2 6 a ^ l^iS LfcJg<7)*JS^X y T^mtb 
^^o\z^ H2lllB(D7f?>7^-r >>flZcfcoTj$^xgT 

2 6b ^j^sE-rSo 

[0 0 5 5] eSoT. ±1501 O (a) - (c) ^fflt^ 

xm^Lfz^^a>m^. fip*,^-ve^y i o2co¥s^f 
JiE®a>*'&S/h®»a>mffi/^*v K 1 o o aa)**g»iz— 
a$i±r7H-;i.*»KLS#afti«LT'7^-V/<>:^i 
o 8 ^ j^fiK-r tt*a>n5ltt(7>i*^x y T 1 2 o 
A<mii/^*vKi ooa^tt^ttsLT. r?-{^/^>y^ o 

8i:K«/<'vKl OOai:a)SI»M3S:»^xyr 1 2 0 
2Sa)7ff>7^^>^fC<i:or}^dE$+L'51$^xyT2 6 

a. zeh(D±»tLxa>mmitm:iz'r^. 
[0 0 5 6] ^xi^x. m^itLUi^tj^. 'y^^r/^^zfz 
4f::}glSLTl^^'7>r-V1 4*. «itli«t3fe05l*^^ 

y/^*ffi^^r«IWT-r^o 

O/t^^T'oyizfctxr. ^-\'e^y 2 2a)js®a)*'C> 
Kl 0<^)**ffl3bMb-r&LT7K-;n 
Law«*nfi Lr "7 >f -V/O::^ 2 4 ^j^fig-r « c i: iz; 
cfcy. }t^xyr2 6 a^m«/<'> Kl of*ifci^*t«ifz 
J^iSL. MIC. ig2iHiacD7K>7^^>y(rtet^r. js« 
fflii3-rt>Lr'7>r-V/<>:/24 ^ »ie LSS^jtofi-r * 
cirfccfey. »iiiiaa)/-R>7^-f >^fizfcit«*tt$x 

y T ^ Sift)^ cfc 3 fc J$ ^x y r 2 6 b ^ if «S;|::j^^-r 
*o 2S<D/1?>Tr-r>^f|c<i;oTi^dE**t« 
»^xyT2 6a. 2 6b*it**-B-«»C:tA<prfieiC3S: 
':7-f •V/<>::f2 4<i:Sffi/<»v Kl o<ta)||SM 



[0058]. (.msommmm) ms (a) . (b) . 
(c) it:^*i^ti:^^BM(Dm3(Dmmmmizm^j<::y:f 

[0059]±ffi@1 (a) IZ^-rS^tl^HilcLT. 
— yUC'^'fA'l 4^aLfc^. C<7>'7-f-^1 4<7)ffeaggp 

cc-e. sa/<'y Ki ott. -€-o®aA<fi63i5a>«$cfc y 

[0 0 6 0] ;J^t^r*. S3 (a) iZfr^T^oi^. ^-^^ fcf 

5o fy3*». ^-t'tf^U 2 2(D^fi3S:|Sffi|::<fcoT7f^— ;u 20 
iCUr. tH— ;U^»E-r*+Vtf^U 2 2(DiS®(Z)4>'i> 

mS/^'V K1 0**/|rM*i^aSLTL*3o 

[0 06 11 *t^t?. as (b) fzgx-r<*:3fc. ftl^tf 
«£*(D?l^*,^^'J^£^ffil^r. -^-f •V/<>::3^2 8 izj^si 
LTt^^r7-<-Vl 4^«I»f-r*o 30 
[0 0 6 2] *1>T% H3 (c) |C^-rck5lCv »2!il 

<D*ic>smai/^:y Ki o<z>*Aaj;&>t>'>L-r^)Lr. ^ 

•ve^'J 2 2<Z>2Ffi5:jSffi^'7-r -\?/5>:^2 8(Dlil&tt>ij> 
fiP. ID^'7-f-V/^>3f2 8fC»ttLTt.\«?7-f -Vaffl-I 

4 aizaTrffELSwatos-r-Sp ca.LT. mi (1 

'v Ki 0(D*AaJlz|$^xyT3 0 b,^}|^«;r«o 

to 0 6 3] «oT. ±1501 O (a) - (c) ^ffllN 
rfflie«Lfc«£*(Dii^. ip^^Vlf^'J 1 02(DWm.^S: 40 

lSiBa)*i£>$/hffiaa)mffi/^»> K i o o a cD^ASSfc— 
a*1^:r7^:-;^^^fffLS#a^I0«LX'7-^■^'/^>:^1 . 

OS^J^fig-r^BSfc. fi£*CDRattCDS^a:iJT1 2 0 
K 1 O O a ^ li^aS LT. t^-f -v/^^:^ 1 O 
stSffi/^y Ki 00a t<DliaM«c}$^xi;r 1 2 0 

2 sa)7K>7^^ >^^«c J: or}^fiE$tt$m^x u r 3 o 

a. 3 0b<0^tt:tLTa)®.«l*li:fc-r^p 
[0 0 6 41 m±(Dcfe3lc*Slll£«l>:cktitf. mnaa 
(©;t^>-?-<>yf::3Dt^T.^^e^U 2 20!)JS®(OttJii> . 50 
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Ig^j'K^® L T '7 A'/ :^ 2 8 ^ Ji^nE-r Cih cfc 

y . RSttcDS^x ij r 3 o a A^mffi/^ k i o 
tt^aj-rtiOXD. m20aa>7t?>-T^-<>^iz*jLNr. ^ 

ve^U 2 2^ii^L-r^LT. ^-^e^y 2 2a)2|i^3t»: 
lSc5$-r7-r A'/<>:^2 8a>IBS*jDffl*^t>StfTt^-&'7-< 
-V'SISl 4 afzSTTWEELffiW«J!ra«-r'&-rSCi:lz 

cty. mi ©eoTt-c^T^-f ^'i/icfcct^sicjg^xyr'c 

fcofrm«l/^*V Ki 0(D4>*:gPlcM&^xyT3 O b^J^ 

H^tS^xyrs o a. 3 o b^ia*$ii--6c<tA<prtE 

rc3S^/ci^>. ^^V/O^f 2 8<!:mS/^'> Ki Ot<Dm 

[0 0 6 5] Lt^=b. C<7>2[p]e(7)7H>7^-f>^IZfet^ 

r7-<-\'/<>:f2 8(DB&43/oaJANt>isi/Ti^^r7>r-v 
siap 1 4 a y 2 2 om.m^^xxnK'r^^ 

Iz. -^-cD+ve^y 2 2(DJS®CDK***9fB-r^Ci:lc 
«i:y. '7>r-^/^>:^2 8<DiBSCDU-<y >^*ff 5Ct 

[0 0 6 6] (m4<DSItg|{$ffi) @4 (a) l^:*:%^CD 

«[BS»f®g|-efey. 124 (b) ittt^<Ofzlsblz'i^t^<o^ 

[0 0 6 7] ttafcCD't^x-vv^TtO-x-f >y^6lCfcl^T 
li. S4 (b) rz:^-r<fc5lC, '^nLV^^V'-)V3Z\ZPt 

A^>l::iait t>*tfc«fcl&?>:*aia Lfc -7 -^^ 3 4 (DftiSSB* 
r^x*yi?*>— ;U3 2(Z>^iHftjSffifC^yS«/^*V K O 

mw^-j K±c:ISl■ry<>e>^f,^^mL^-sc^:^<%^p. 

[0 0 6 8] Lt^nLv ^coli^li. mS/^*;/ K-tlcj^fiE 
ttm f:: cfc ^ tK— ;uf^jS :^ p -b X fc t ^r 7t?— jfifil 

[0 0 6 9] "tzx. ^mmmmizm^/ozfm^yjm 

IZfclx-Cli. ft-r. 04 (a) izm-r^5\Z^ '17X*>V 
;U3 2<Z)»to<Dtt«&?5SaaaLfcr7>r-^;'3 4<D5t« 

s^^iAmmiz^-oxmrnLx. Tt^—juse^mm-t^o 

5fet^-e. ';?x»y vrV— ;U3 2$TB*-art7K>-7^<>^ 
*ff3o W*>. -t^x-yy^y— JI.3 2a)¥S«:iSffilCcfeo 
T7K-;b3 6^mffi/^v K (@^1±-r) rzfllEL. Ml:: 

So *a>s. c7>r-V/<>^izftfiiLTi^-sr7-r^3 4^ 

«I»r-rS35^ C(D'7-f-V3 4<D«l»ftt. .t£*(D';7x*ye; 
7^>7'^><fmbmmiz^ '7-<-V3 4S«ai$1±-C5l# 
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[0 0 7 0] i>jL±<0^5iz:^mmm\z^ti\^^ tt*(D'!7 

X -/ ^;;K>T^ -< ><fiz7t^—ju 3 6 ^f^m^i>ya -tx ^ 

fc. 7K-;u3 6^m«/^*v \^izwmLm^^^mmLxr? 
[00 7 11 MIC. Oji^:/z>'y—)U3 2(DW-mtiimm\z 

[007 2] (^SCOHjteJ^ffi) S5 (a) . (b) 

^KM-r-sfcirxDWiBSSfSHT-fcy. as (c) fiJtK 

(Dtctbiz^^(o/<>yBf&:fj^^7r:^m,^mmmx*s> 

[007 31 ^£«a>/<>:^J^J«*^|zfct^rl*. @5 
(c) iz^-r^oiz^ K1 oo±(c'7-r-V/<> 

mz^miz^^-v^ o ^^^^^ymz^-Dxm^^z: 
tiz^i)^ 7ii'-')i.mi&mzmmtLtc^- ^ <?mztBi^x 

rii. rf^^ri<:y':fA osizmm-r^r^-f^mm-i o4r 

a a>S $ ^ $ ic$«ffll-r set 3{»<T* * ttl^o 

[0 0 7 4] -^-cr*. :$immmm\zm^/<>zfmmyjm 

y 3 8<D7^-ji.rta>r7^-vi 4 fci»jasi«$^f+ «t«»® 
et^&?L4o;!)<gap^?*tTl^-&4^•vtf^y 3 s^^^-r 

fi«**iTi^ssa/<-y Ki o±:&rc*ju^r. 

•J 3 scDTh— ;ucr7>r'\'i 4Sjit/c^. ca)r7>r'\'i 

-T) ^mtSLt^o mt^x^ ^ve^»j3 8*TK*-a-. 

[00 7 5] 2fel^"C. +-vevU3 8lcB3PLfcl!ft®et 

^&?L4 0A^67h— ;i/rta)':;>f-Vi 4izj»a$i«Sf*it. 

ii^i^JioizmMit-t^. 
[00 7 6] ^^l^X. 3 8$§l*±(fS(g|:: 

HKFicr7-r-vi 4^^^>:^wcj:orgi?a'&ci:iCci: 



t^s-^^-vsiai 4 b(Dfi* ^!&5l+»«:s*^z«^fflIt" 
[0 0 7 7] \>JL±(0<^5iz:$:mmm\z^tii^. 7tx-;n?9 

(D^-fA'i 4\zmm^v9^^mf^mmmi6n^otma 
S+tfc^^e^y 3 s^flSfflu. '7-r-V/N*>:^4 2 55^ 

fiRLfc^. SftM#^l&fl,4 0/)^t)7t^— >H^(7)'7>r-\'1 4fC 

»iiiStt#f*(t. -ta)S^a)'7^-\'i 4a>eattffi*i6 

>:^4 2rziffiiLri^*'7-f ^aiapi 4 bo^^^i^^m 
[0 0 7 8] /cffc. JlI^ll^6^^®^c^Jl^Tli. gis 

(a) . (b) fz^$*LSJ:-5lc, l»m«l&?L4 0l*+ 

-v^e^y 3 8<D±»izBap**tri^-S3&<. 
nAOomn^S^^^^ztiz^ij^ 

^-vbf^y 3 8a>7f^— ;n^(D'7-r'Vi 4fcSft®$Dj^^# 
20 {fxi^$>t<. r?-('^/^>zf4 2^mf^Lfz^. ^ve^ 
y 3 aa>^^m^a>m^^x^\^±\ftz^miz^i^x. 

Sft®«t&fl.4 0A^^7f>— ;H^(D'7>r-Vl 4|c!»a*lft# 

^^itsc^fzcfcy. 4(D«BFaa*Je^c3>h 
[00 7 9] imeoi^mmm) @6f^4^^^a)m6(o 

iissj^^iz9^sm^spp°p^^-rsE»swTi!sr*fey. 137 
(a) . (b) . (c) i^^*i^time\zwi-rm^u& 

<D«at*afe B^-r ^ fr ^^(DaiKxsfflf ® 0 -c fe -s o 

[00 8 0] 0 6[Z;^-rJ:3lC. 4^-«t*:^»y:^5 0(Z)m 
30 a^JS®(Zli«»(7>mffi/<*:/K5 2*<iEM$tL. Ctl^ 

a>«ffi/^*y K5 2±fcii^-*t-f+i,mi (Dr7>r-V/<>3^5 

>:^5 4;&^bld:+»^^:g*cD'7>r-VSIgP5 6;b<±:«ricS 

fwiB«*ttfca»a>ma/<*y K5 2. c*tt>a)sa/<'v 

K5 2J:fz-e+t^*iJ^fil^*ttfcmi C0'7-<^/<>3^5 
4. C*Lib<DlSl CO-^-r^/OZ^S 43{|Mb-e-+t^tiJl^ 

SISP 5 6 (D*Sgffl$|»l%T. f&li&CD«lig» 5 8 iZci: o 

40 T^^a$^^rt^So stc. «fliB5 8A>p>sa3L-ct^s 

So fiii*>. mwiv l^5 2±\zmm^tltzm^(Dr^'<^^ 
4tmmm5 8±izmfiits*itzm2a>r?^^/< 
>':feotii<+i^tj:&t^a>r?^'^^mse^iti.xmm 

jS $ 4xr i> S f£ (t (D jaffi(Dii^-\i>/ > 2 ^icMtafc 

2©«3Sa)/<>3f<Z>i*^i:itR-rSt. Sffi/^'>K52 

izm 1 a)'7>r-v/<>:^5 4;Rii:r7-r-v»ffl5 e ^iti^x 
50 »fil$*t/=«2a)'7^-V/O:^6 0tt. lHJ!gJi5 8a>s 
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07 (a) . (b) . (c) sfflt^rittig-rs 

-fh LTi 5 O 0!)««J^fiE® ICEB 

[0 0 8 3 hSLxT. ^-^e^ «j icgap L/r!»a«i&?i 
?soT. mm.^^^mfxmmitLtzmmizisi^x'y^ 

7 (a) o 

[oo8 4].^L>-e. &»±m\zmm<Dmia>mmit<D 

\z^ 'i:(ommm5&mmi3^ibr?^'^fs^&5eoiit^mi 
saj$i±4 (07 (b) #Bg) o 
[0 0 8 5] :s»t^-e. st;+^e^y (0^ii:-r) o)?!^ 

- JKzii L fz -f A'CO^feSSP $ «fc o r SIR L . 

•P*tl$fi!'r*m2<D'7^-V/0:^6 O^f^fig-r-So fifl 

% - *y 3f 5 o (Deaj^uE® izsa ^tixi^^^. 

&a>mWSv K5 2izmiO!)'7-<*/^>:^5 4i:+»)5: 

SiSF 0) •:7 >r -VSSP 5 6 * L T«g|-r 2 CD '7 -f^ -V'/ < 
>3f 6 OS-t+L^+tJ^dE-r^ (07 (c) o 
[DO a6]:lU±cP4:5lc*SIJfi«fr ^Slft:^ 

*y3^5 o(Dmmm^miz^m.^titzmwiv ks 2±(z 

J^J«S*tfeSl<D7-<-V^/<>:^5 4tm£<DJi;$(D»« 40 

ito>mmm5 8±\zmmis*itzmz(D/<>yeott<r? 
^'^m&5 6^itLxmm^*txi'^^z.t\z^v. mm 

K5 ;2±(C^fliS5 S(7>m^ tmm(DlSi^i,'DX 
SI 2 (0 "7 -f -V / < > :^ 6 O 35i< IS $ *t T t ^ ^ C 1 1 C ?S ^ fc 

to. tetx.««i/^*v K5 2a)«ffle-v^<ba>iiSfz«£o 
rm»/<*y K5 2±izj^fiEt^^/<>:^cD:*:^5F^/jv$ <. 

3g-r«iB?)«i«ra4fA'r>^*«iiiji5 8<3[)is$isi±fz+ 50 



<DS$ ihS8§B 5 8 a)ilS: ^ *^M<Z>ffllc$ilffll-r -5 C i: 

tifc/cf-So «eoT. mmyo'izT.^^^iz^^ztt^x 
^^tmz^ mmm:(D^^^\z^^^mmiii:{^±iit 

[GO 8 71 (mycDmmmm) m8\t:$:mm<om7(D 
mmmmizm^m=F&&,i:7r^^mKmmmxs>^j . 09 

(a) . (b) . (c) tt-€'tu-P*L08lz^-rm^SBa 
[00881 08 iZTit^^ 5 \Z^ m?L\izfv > hiBias 

ffi^a>SSS«7 0<DK^B(D«a<Dm«/^'V K7 2± 

fzf±-€^tL-e+tiii(Dr7>r-\'/<>3^7 43^^<^^J«*^^rl^ 

^tz. ^mt^^^yi e<Dmmmf&m\zijm»(om, 

K7 8 A<ffia**t. z:*Lt>a>mffi/^^v K7 8±ir 
t.-t+t-pttm2a>r7-f ■\'/<>:/8 03&<}^fi£^*Lrt^'5o 

-5^LT. Ca>i»i««:5^;:/:^7 6/»«||3g««7 0IZ«LT 
^SLCOmW^^:^ K7 8Jiom2<D'7-f '\'/^>3^8 0<5:ll 

S»«7 o<D«»a>sa/^*v K7 2-to!>« 1 a>r7>r^/^ 

4. 8O J:y t,ifi^a)ffit^*S'<— XTrfc^^Ba-^— X 
h8 2fCJ:oT}S^S!*+trt^«o 

[0 0 8 91 'iSt^x. ^^m»^vz^i eo^^onw^ 

K7 8 JifZ^fcm2<D'7>r'V/^>3f8 0A<}f^jS$tir 

a>A>:^<7>«^tlt«'r«<t. « 1 <D'7-r-Vy<>::f 7 4 
<!:^2a)7-f A'/07^8 o towz^^m^—T.ys.zt^ 

^aLTU^^»f£tt*Si*5^*>3^7 6 i:ll3SS«7 O t 

[0 0 9 01 ;:tefc. 0 8rc^^m^S^«°p(7>Sig:&jfe*. 

09 (a) (b) . (c) ^mi^xm^^i>%r. m 
«cp-*ire^y (0^ii-r) ^flEfflLT. :^y.>hiBia 
7 o o>mmKi>^»io>mw^v k 7 2 

ffifiSSftS^l:i<fcorSlKL. 7f?-JU (0^i±'r) 
J«Lfr«. ^-ve^y^TKS-B:. ^Ye^ycDlSffilc 
i:or7H-;u^mS/^*> K7 2lz»lELfiW>«*Pfi-r 
*o c5 LTv IISS«7 oa)ffi^Silco«S)^a)m^l/^y 
K7 2±ic-€-*t^tim 1 (Z>r7-r-V/0::^7 4^}^js-r 

-So 

[009 il^t>r. c:ttt>a)mi o[)'7-f-\'/<>:?7 4 
±fw. ® i<D'7-r-v/<>:^7 4<j:y*ia>^o!)et^&jiv< 
-x-c?feSi|iBa^-xh8 2*te^Lr. mia)'7-<-v 

li. eg^f*i9-a)s$<7)^Ba'<—;^ ha* y rem 1(^*7 

>r-V/^>3^7 4*»LaT*:&jfe^ft-|Cj:oT3|iK$4x 
« (09 (a) #88) o 

[00 9 2] 3fct^-e. 0^i*L^f:t>*<. a«(D+^e^ 



( 12 ) 



^iB¥1 1-330125 



[0093] aRl^-e. C<D^S(*^*:/3^7 6^:7x-f X 
y';?>lc»5lLL-Cll^S«7 0(c«ipi$1±. 
v:f7 6(Z)itis<7>mai/< :/ K7 8±a)a2<Dr7-f •\'/<> 

3^8 O <tll^Ste7 0(Dl9SSa)mffi/<*V K7 2 ±(0^1 

a)'7-rA'/<>:^7 4^:^Sl^^c^^ll$$#-g, (ei9 (b) lo 
[0 0 9 4] ;jfei>-e. *»tt:5^^>:^7 6*^a)S$^Sij 

mLtj:t}<h>TmtSit. ¥»ft:5^*>:^7 6<;>«acom2<0 

'7>r'V/<>:^8 o *sitt»fi7 oa>nL»a>m^(DKf-f'\r 
/Ozfi 4 (D3fe«fca'b;h.fc^Ba^-x h 8 2 fcfttt* 
-frfcS. ^Ba^-xh8 2$-?§iifc$-t!--S. caur. c 

<D¥Ba^-Xh8 2*^Lr. ¥«»:5^*y3^7 eottift 

a)» 2 or? >r ^/\->:^8 o ^ SIKHS 7 o (oaftcDS 1 
CD 7 A'/ :^ 7 4 <!: ^ -is L r :7 u *y 

^ (0 9 (c) #^) , 20 
*>::^7 6<Z)aSt(Dmffi/<*V K7 8±CDm2(D'7<-V/<> 

yaotmm&mioo^momwi^y K7 2Jia>mi 

Or^^-^/OZfl 4 irA^^Ea^— X h 8 2lCcfcoTSISI 

to2^mj^(Dm^<^^jt. mi:Rt;m2(D'7-<'V/<> 

3^7 4. 8 0<^^1fCi|iEa^-Xh8 2A<^fiLrt^^» 
>^7 6 7 O ^tt«PBl^^ V Zf 

K7 8<D««e*v^<b(DitSlc#oTC*i,bCDSfliy^'y 30 
K7 8Jiicj^fie-r'5A>:^<^)*#3F$/hS< Lft(t*ttf 

7 4. 8 0i:LrAu'7-r•V/O:^*fflt^^C<!:lzJ:^j 

«fi 7 o t »«iffl*^ 3f * < tt«-r « z t 
[0 0 9 6] ^fz. s^mr^^^{^^^:/y7 eom^o) 

^^(D^-C'^/<>yaotmm&^&7 0(D^SL(Dm^(0 40 

C:4lt>ai &t/S2a)'7-<-\'/<>3f7 4, 8 0;5<# 
Ba^-Xh8 2lcj:oTStMcj$«$+t^fca6. fi»3B: 

[CO 97] *Ba^-X h8 2^|£3?LrSI»S 

fi7 0(Dmi Or7-r-\'/<>3f7 40[)5feSffilC^ofc^. C 
<DittBa^-Xh8 2^S|»$-B:r. Ca)i|iffl^-Xh8 
2 t*aH*:^'V3f7 6(Z>«2(D'7-f-\'/^>:^8 Oit^^S 

¥B37b<Sl3tU^»2(D'7-<-V/^>3^7 
4. 8 0±---lSftlza8iii£3&<«Ctt3S:<35:y. -toaS 50 



*if£A<y*gSLrS5»S©^a-e4^»tt:5^ry:/7 6<D 
:/ K7 &^>m&&m7 oa>B«/^v K7 2*ftS 

[0 0 9 8] 

o T-r y »mz[H\t^7—/im«i^u Lxi^^ztiz^ 
MU^-^mm^+^izmuLx. i^#a)ts^3ss$fsi± 

[0099] ii«^2|Cfi^^^A'e^«JfZcfc+l, 
^g^ttrl^^C:<^:lzJ:y. '7-<-\'a>4fea»fflS»jBLT 

c <D/ > L r l^ -7 >r A'lc^ V e ^ y iziftg $ 

[o 1 oo] ^tz. mntm3izm^^<>yif^m:^mtz^ 
^ y <DRStt<z)«gP)b^^b*'^>ffla)7h— iufcipiA\o-cr y 

^zitt<ojm\zt^^tztb^ tztTLmmcommm^i^i^m 
^T^fcort. RS«<Dl$$xyT*maF^fcjrt4^)^c 

tt)<^miztj:i>o fi£oT. 7tC-;utSffita)ll®M3SlS 
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(54) CAPILLARY, BUMP FORMING METHOD, ELECTRONIC COMPONENT, AND ITS MANUFACTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a capillary and a bump forming 
method, capable of securing a high connection characteristic and reliability 
between a ball and an electronic pad, even when the area of the electrode 
pad is reduced. 

SOLUTION: A bait 16 is depressed to an electrode pad 10 by using a 
capillary 12, of which bottom forms a taper shape conicaliy recessed from a 
circumferential edge part to a hole on a center part and exciting the ball 16 
by an ultrasonic wave to form a wire bump 1 8. Since the transmission of 
energy and the distribution of plastic deformation are regulated through the 
taper shape of the bottom of the capillary 1 2 and concentrated into the 
center part of the pad 10, an annular junction area 20 between the bump 18 
and the pad 10 can be stored in the pad 10. even when the area of the pad 
1 0 Is smaller than a conventional case. As a result, a substantial Junction 
area can be sufficiently secured. Junction strength can be improved and a 
high connection characteristic and reliability can be obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The capillary charactenzed by making the taper configuratton in which it is the capillary which has the base which 
presses the ball which fiised and formed the point of said wire passing through the hole which lets a wire pass, and said hole to 
an electrode pad. and said base is dented in the shape of a earthenware mortar toward said hole of a core from a periphery-like 
edge. 

[Claim 2] The capillary characterized by installing the hot blast feed holes which are the capillaries which have the base which 
presses the ball which fused and formed the point of said wire passing through the hole which lets a wire pass, and said hole to 
an electrode pad, and spray hot blast on the wire in said hole. 

[Claim 3] The bump formation approach which is the bump formation approach which forms a bump on the electrode of 
electronic parts by the wire bumping method, presses said ball to said electrode by the base dented in the shape of a 
earthenware mortar toward said hole of a core from the edge of the shape of a periphery of said capillary, carries out ultrasonic 
excitation, and is characterized by to form a bump after fusing the point of the wire which let the hole of said capillary pass using 
a capillary according to claim 1 and forming a ball. 

[Claim 4] The bump formation approach which shifts the location of said capillary, it is the bump formation approach which forms 
a bump on the electrode of electronic parts by the wire bumping method, presses the multiple-times aforemerrtioned ball to said 
electrode, carries out ultrasonic excitation in case said ball is pressed to said electrode by the flat base of said capillary and 
ultrasonic excitation carries out after fusing the point of the wire which let the hole of a capillary pass and forming a ball, and is 
characterized by to form a bump. 

[Claim 5] In case the location of said capillary is shifted and multiple-times press and ultrasonic excitation are performed in the 
bump formation approach according to claim 4 Shift the core of the base of said capillary in the direction of 1 from the center 
section of said electrode first, press said ball, carry out ultrasonic excitation, and a bump is formed. Next, the bump formation 
approach characterized by shifting the core of the base of said capillary from the center section of said electrode to said 
direction and opposite side of 1, pressing said bump and carrying out ultrasonic excitation. 

[Claim 6] In case the location of said capillary is shifted and multiple-times press and ultrasonic excitation are performed in the 
bump formation approach according to claim 4 Make the core of the base of said capillary first in agreement with the abbreviation 
center section of said electrode, press said ball, carry out ultrasonic excitation, and a bump is formed. Next, the bump formation 
approach characterized by applying the flat base of said capillary to said bump's abbreviation core, pressing it and carrying out 
ultrasonic excitation after cutting the wire linked to said bump. 

[Claim 7] The bump formation approach which presses said ball to said electrode by the flat base of said wedge tool, carries out 
ultrasonic excitation, and is characterized by forming a bump after fusing the point of the wire which passed through the supply 
hole which is the bump formation approach which forms a bump on the electrode of electronic parts by the wire bumping method, 
and was aslant established in the wedge tool and forming a ball. 

[Claim 8] It is the bump formation approach which forms a bump on the electrode of electronic parts by the wire bumping 
method After fusing the point of the wire which let the hole of said capillary pass using a capillary according to claim 2 and 
forming a ball. The bump formation approach which presses said ball to said electrode by the flat base of said capillary, carries 
out ultrasonic excitation, and is characterized by spraying hot blast on said wire which formed the bump, and has been 
continuously connected to said bump from hot blast feed holes, and cutting said wire in a position. 

[Claini 9] With the electrode arranged on the electrode forming face of a substrate, and the 1st bump formed by the wire 
bumping method on said electrode While covering the wire remainder of predetermined die length linked to said 1st bump, and the 
electrode forming face of said substrate, said electrode, said 1st bump and said wire remainder The insulating resin layer of the 
predetermined thickness to which it is made to expose near the edge of said wire remainder. Electronic parts characterized by 
haying the 2nd bump who is formed by the wire bumping method on said resin layer of the perimeter near [ which has exposed 
said wire remainder ] the edge, and is connected to said 1st bump through said wire remainder. 

[Claim 10] With the 1st bump currently formed by the wire bumping method on the electrode arranged at the 1st substrate With 
the 2nd bump currently formed by the wire bumping method on the electrode arranged at the 2nd substrate which counters said 
1st substrate Electronic parts characterized by having soldering paste to which said 1st bump of said 1st substrate and said 2nd 
bump of said 2nd substrate are connected. 

[Claim 11] After fusing the point of the wire which let the hole of said capillary pass using the bump formation approach 
according to claim 8 and forming the 1st ball. Press to the electrode arranged by the base of said capillary in said 1st ball at the 
substrate, and ultrasonic excitation is carried out. The process which sprays hot blast on said wire which formed the 1st bump, 
then has been connected to said 1st bump from hot blast feed holes, and cuts said wire in a position. While covering the wire 
remainder linked to the electrode forming face of said substrate, said electrode, said 1st bump, and said 1st bump with the 
insulating resin layer of predetenntned thickness The process to which it is made to expose near the cutting section of said wire 
remainder from said resin layer front face. Press the 2nd ball which fused and formed the point of the wire which let said hole of 
said capillary pass in said resin layer of the perimeter near [ which has exposed said wire remainder by the base of said 
capillary ] the cutting section, and ultrasonic excitation is carried out The manufacture approach of the electronic parts 
characterized by having the process which forms the 2nd bump. 

[Claim 12] The process which forms the 1st bump by the wire bumping method on the electrode arranged at the 1st substrate. 
The process which fonms the 2nd bump by the wire bumping method on the electrode arranged at the 2nd substrate. The 
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process which imprints the soldering paste of the low melting point on said 2nd bump from the metal which constitirtes said 2nd 
bump. Said 1 st bump of said 1 st substrate is confronted with said 2nd bump of said 2nd substrate. The manufacture approach of 
the electronic parts which are made to carry out melting of said soldering paste, and are characterized by connecting said the 
1st bump and said 2nd bump through said soldering paste after contacting said 1 st bump to said soldering paste on said 2nd 
bump. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Held of the Invention] This invention relates to electronic parts and its manufacture approach at the capillary used in case 
electronic parts and its manufacture approach are started at a capillary, the bump formation approach, and a list especially flip 
chip bonding is performed in the semi-conductor mounting field, the bump formation approach and a list. 
[0002] 

[Description of the Prior Art] Rrst some of advanced technology, relevant to this invention is introduced. For example, it sets to 
the "formation approach of a bump electrode" given in JP,4-130634A Stabilize the configuration of a bump electrode and it 
aims at offering the formation approach of the bump electrode which can prevent poor sticking by pressure.of the. cutting section 
of a wire, and a pars basilaris ossis occipitalis. After sticking a ball to an electrode pad by pressure by the capillary, a capiilary 
from this crimped position Perpendicular above. After moving the location of a capillary slightly horizontally from a crimped 
position by making it move to a horizontal direction contrary. to a horizontal direction, perpendicular down, and the above- 
mentioned horizontal direction. It is characterized by carrying out crushing cutting of the wire prolonged from the ball stuck by 
pressure by pressing against the bail which stuck the tip of a capillary by pressure. 

[0003] Moreover, it sets by the "golden bump forming method" given in JP.62-1 1 5748 A The process which heats the semi- 
conductor substrate with which two or more terminal electrodes were formed, and the process which makes spherical the tip of 
Au(gold) line which let the inside of a capillary pass. The process which impresses and sticks supersonic vibration by pressure at 
the same time it therefore presses Au point spherical on 1 electrode at least in a terminal electrode to a capillary. It is 
characterized by having the process which moves this capillary horizontally, with a capillary pressed, the process which gives 
tension to the direction and hard flow to which Au line is supplied, and cuts this Au line, and the process which a capillary is 
raised and is pulled apart from the sticking-by-pressure section. 

[0004] Moreover, it sets to "the solder bump s formation approach" given in JP,5-166811,A. It aims at omitting formation of the 
barrier metal of diffusion prevention by forming the stud bump of Au in the aluminum electrode of semi-conductor components, 
such as 10 (integrated circuit), by the wire bonder, and forming a stud bump with solder on it It is characterized by forming the* 
stud bump of Au in aluminum (aluminum) electrode of semi-conductor components, such as 10, first and forming the stud bump 
of solder on it further. 

[0005] Moreover, it sets to "the bump formation approach and a semiconductor device'' given in JP,9-69539A While. forming a 
bump by low cost about the bump formation approach and a semiconductor device It aims at raising the dependability of the 
semiconductor device using a bump. The process which forms the 1st bump on the electrode pad prepared in the substrate, and 
this substrate top by the insulator layer A wrap process. The Ist bump's front face is exposed and it is characterized by having 
the process which carries out flattening of an insulator layer and the 1st bump, and the process which forms the 2nd bump in the 
front face of the 1 st bump who exposed. 

[0006] There are the following approaches among a wire bump's general manufacture approaches. 

(1) By pulling up a capillary as it is, pull and cut a wire and form a bump, after sticking by pressure the ball which fused and 
formed the tip of the wire which let the inside of a capillary pass to an electrode pad by the capillary, being the so-called — it 
tears off and is law. 

[0007] (2) By carrying out to the location which shifted a little 2nd bonding actuation, cut a wire and carry out bump formation, 
after sticking by pressure the ball which fused and fonmed the tip of the wire which let the inside of a capillary pass to an 
electrode pad by the capillary. For example, the "formation approach of a bump electrode" concerning above-mentioned JP.4- 
1 30634.A corresponds. 

[0008] (3) By moving horizontally, with a capillary pressed, cut a wire and form a bump, after sticking by pressure the ball which 
ftjsed and formed the tip of the wire which let the inside of a capillary pass to an electrode pad by the capillary. For example, the 
"golden bump forming method" concerning above-mentioned JP.62-115748A corresponds. 

[0009] However, it sets to these wire bumps* manufacture approach. Although the cutting process of a wire differs mutually, as 
shown in drawing 10 (a) and (b) in any case In the electrode pad 100 upper part of the shape for example, of a square arranged at 
the semiconductor chip Let a wire 104 pass in the hole by which opening was carried out to the core of a capillary 102. and the 
point of this wire 104 is further fused by discharge etc. After forming a ball 106. a capillary 12 is dropped, a ball 104 is stuck to 
the electrode pad 100 by pressure by the base of this capillary 102. and the point of forming the wire bump 108. is common. 
[0010] And the junction area 120 where the wire bump 108 and the electrode pad 100 make the solid phase diffusion welding of 
metals is formed in the shape of a circular ring at this time. The junction area 120 of the shape of this circular ring is generated 
according to transfer of the energy at the time of sticking a ball 106 to the electrode pad 100 by pressure by the base of a 
capillary 102. for example. ********(ing), and the bias, of plastic deformation. 

[001 1] Moreover, flip chip bonding of the semiconductor chip which formed the bump on the electrode pad by the above- 
mentioned conventional wire bump s manufacture approach is carried out to mounting substrates, such as a printed-circuit board. 
That is. as shown in drawing 1 1 (a), after forming the wire bump 134. respectively on the electrode pad 132 of the plurality of the 
electrode forming face of a semiconductor chip 130. turn this semiconductor chip 130 over to a face down, the mounting 
substrate 136 is made to counter, and the wire bump 134 on two or more electrode pads 132 of a semiconductor chip 130 and 
two or more electrode pads 138 of the wiring layer of the mounting substrate 136 are confronted. 

[0012] Subsequently, as shown in drawin gJl (b). while dropping a semiconductor chip 130 and contacting two or more wire 
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bumps 134 of a semiconductor chip 130 to two or more electrode pads 138 of the mounting substrate 136, the wire bump 134 is 
fused and flip chip bonding of two or more electrode pads 132 of a semiconductor chip 130 and two or more electrode pads 138 
of the mounting substrate 136 is collectively carried out through this wire bump 140 that fused. 

[0013] Moreover, in the bump formation approach of the two-step structure aiming at the improvement in dependability etc., 
after forming Au bump on an electrode pad, on this Au bump, it touches directly and the solder bump is formed. For example, 
the bump formation approach and semiconductor device" concerning "the solder bump's formation approach" concerning 
above-mentioned JP,5-1 6681 1 ,A and JP.9-69539A correspond. 
[0014] 

[Problem(s) to be Solved by the Invention] By the way. it sets by the conventional wire bumping method as shown in above- 
mentioned drawing 10 (a) and (b). When the area of an electrode pad becomes small in connection with high integration of the 
component in a semiconductor chip, densification, etc. If the core of the flat base of a capillary 102 is relatively made in 
agreement with the center section of electrode pad 100a of small area and the wire bump 108 is formed as shown in drawing 10 

(c) The junction area 120 of the shape of a conventional circular ring protrudes electrode pad 100a of small area, and, as for 
substantial junction area 120a of the wire bump 108 and electrode pad 100a, the plane-of-composition product becomes small. 
For this reason, bonding strength becomes weak and the problem that the dependability about connection between the wire 
bump 108 and electrode pad 100a ^lls arises. 

[0015] In the case of solder wirebonding which uses a solder wire as a wire especially, it Is possible to form the bump of 150- 
mlcrometer pitch extent using the wire of 40 micrometerphi in current, but if the path of a solder wire becomes still thinner than 
40 micrometerphi. since wire reinforcement will become weak rapidly, there is a problem that a reliable detailed bump's formation 
becomes difficult. Moreover, since detailed bump formation cannot be performed in this way, the pitch between electrode pads Is 
used only for a semiconductor chip to some extent also with a big twist, but in case a solder wire bump mounts the 
semiconductor chip of a detailed pitch, she also has the problem that it cannot be used. 

[0016] Moreover, it sets to the flip chip bonding to the mounting substrate of the conventional semiconductor chip as shown in 
above-mentioned drawmg 11 (a) and (b). When the pitch between electrode pads becomes narrow in connection with high 
integration of the component formed in a semiconductor chip, and densification As shown in drawing 1 1 (c) and (d). the 
magnitude of wire bump 1 34a of a semiconductor chip 1 30 relatively formed on electrode pad 1 32a of small area is also smaller 
than the conventional wire bump 134. and it must carry out. The wire bump 140 who fused this small wire bump 134a is minded. 
The gap between connection at the time of making melting connection of the electrode pad 138a of small area relatively of 
electrode pad 132a of a semiconductor chip 130. and the mounting substrate 136 It becomes narrow to G2 shown in drawing 11 

(d) to which detailed prtch-ization of an electrode pad progressed from G1 shown In conventional drawing 11 (b). And if the gap 
of this semiconductor chip 130 and the mounting substrate 136 becomes narrow, the problem of a connection process becoming 
difficult or dependability falling to the thermal stress after connection will arise. 

[0017] Moreover, in the bump formation approach of the two-step structure where the solder bump is directly formed on the 
above-mentioned conventional Au bump, since a solder bump side will be connected in contact with the electrode pad of the 
circuit pattern of a mounting substrate, in the case of melting connection of this solder bump, solder is damp, will spread in the 
electrode pad of a mounting substrate, and dispersion will arise in the amount of bumps. Since it is difficult to manufacture in the 
highly precise dimension which solder was damp at this time and assumed even breadth as a matter of feet the design 
specification of the electrode pad of a mounting substrate has the risk of the faulty connection between dispersion and both 
occurring [ the gap of a semiconductor chip and a mounting substrate ] by dispersion in the amount of bumps. 
[0018] Then, even if this invention was made in view of the above-mentioned trouble and the area of an electrode pad 
contraction-izes it, it sets it as the 1st purpose to offer the capillary which can secure the good connection characteristics and 
the dependability of a ball and an electrode pad. and the bump formation approach. 

[0019] Moreover, even if the pitch between electrode pads makes it detailed, while forming the detailed bump corresponding to it. 
making the gap of a semiconductor chip and a mounting substrate large and making a connection process easy, it sets it as the 
2nd purpose to offer the electronic parts which can raise the dependability over the thermal stress after connection, and its 
manufacture approach. 
[0020] 

[Means for Solving the Problem] The above-mentioned technical problem is attained by the capillary concerning the following this 
inventions, the bump formation approach, and the list by electronic parts and its manufacture approach. That Is. the capillary 
concerning claim 1 is a capillary which has the base which presses the ball which fiised and formed the point of the wire passing 
through the hole which lets a wire pass, and this hole to an electrode pad, and is characterized by making the taper configuration 
in which that base is dented in the shape of a earthenware mortar toward the hole of a core from a periphery-like edge. Thus, it 
sets to the capillary concerning claim 1. By making the taper configuration in which the base of the capillary is dented in the 
shape of a earthenware mortar toward the hole of a core from a periphery-like edge Since transfer of the energy at the time of 
pressing a ball to an electrode pad and carrying out ultrasonic excitation using the base of this taper configuration and 
distribution of plastic deformation concentrate to the core of circular ring-like junction area, even if it is the case that the area 
of an electrode is small, circular ring-like junction area will be settied in an electrode even if. Therefore, the substantial plane-of^ 
composition product of a ball and an electrode is fully secured, both bonding strength improves, and good connection 
characteristics and dependability are acquired. 

[0021] Moreover, the capillary concerning claim 2 is a capillary which has the base which presses the ball which fused and formed 
the point of the wire passing through the hole which lets a wire pass, and this hole to an electrode pad. and is characterized by 
installing the hot blast feed holes which spray hot blast on the wire in a hole. 

[0022] Thus, it sets to the capillary concerning claim 2. By installing the hot blast feed holes which spray hot blast on the wire in 
a hole If hot blast is sprayed on the wire linked to a bump from hot blast feed holes after pressing the ball which fused and 
formed the point of a wire to an electrode pad and forming a bump The crystallized state of the wire of the part on which this hot 
blast was sprayed changes, and since a wire becomes is easy to be fractured, it becomes possible to control a fracture location 
so that the wire remainder linked to a bump becomes required sufficient die length. 

[0023] Moreover, the bump formation approach concerning claim 3 is the bump formation approach which forms a bump on the 
electrode of electronic parts by the wire bumping method After fusing the point of the wire which let the hole of this capillary 
pass using a capillary according to claim 1 and forming a ball, A ball is pressed to an electrode by the base dented in the shape of 
a earthenware mortar toward the hole of a core from the edge of the shape of a periphery of a capillary, ultrasonic excitation is 
carried out, and it Is characterized by forming a bump. 
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[0024] Thus, it sets to the bump formation approach concerning claim 3. By pressing a ball to an electrode by the base dented in 
the shape of a earthenware mortar toward the hole of a core from the edge of the shape of a periphery of a capillary, and 
carrying out ultrasonic excitation using the capillary concerning claim 1 Since it becomes possible to centralize transfer of the 
energy in that case, and distribution of plastic deformation to the core of circular ring-like junction area, even if it is the case 
that the area of an electrode is small, circular ring-like junction area will be settled in an electrode even if. Therefore, the 
substantial plane-of-composition product of a ball and an electrode is fully secured, both bonding strength Improves, and good 
connection characteristics and dependability are acquired. 

[0025] Moreover, the bump formation approach concerning claim 4 shifts the location of a capillary, in case it presses this ball to 
an electrode by the flat base of a capillary and carries out ultrasonic excitation after it fuses the point of the wire which let the 
hole of a capillary pass and forms a ball, it is the bump formation approach which, forms a bump on the electrode of electronic 
parts by the wire bumping method. It presses a multiple-times ball to an electrode, carries out ultrasonic excitation, and It is 
characterized by to form a bump. 

[0026] Thus, it sets to the bump formation approach concerning claim 4. By shifting and carrying out multiple-times bonding of 
the location of a capillary, in case a ball is pressed to an electrode by the flat base of a capillary and ultrasonic excitation is 
carried out Since it becomes possible to increase the substantial plane-of^composrtion product of a ball and an electrode even if 
even If it is the case that the area of an electrode is relatively smaller than circular ring-tike junction area, both bonding strength 
improves and good connection characteristics and dependability are acquired.. 

[0027] Moreover, the bump formation approach concerning claim 5 is set to the bump formation approach of the claim 4 above- 
mentioned publication. In case the location of a capillary is shifted and multiple-times press and ultrasonic excitation are 
performed It is characterized by shifting the core of the base of a capillary in the direction of 1 from the center section of the 
electrode first pressing a ball, carrying out ultrasonic excitation, forming a bump, then shifting the core of the base of a capillary 
from the center section of the electrode to the direction and the opposite side of 1. pressing a bump and carrying out ultrasonic 
excitation. 

[0028] Thus, rt sets to the bump formation approach concerning claim 5. By shifting and carrying out bonding of the core of the 
base of a capillary from the center section of the electrode first, in case multipfe-times bonding of the location of a capillary is 
shifted and carried out Even if, even if it is the case that the area of an electrode is small, junction area is asymmetrically formed 
withiri an electrode. By making it the plane-of-composition product ratio in the area of the - ** become high, when an electrode 
is divided symrnetrically. and then shifting and carrying out bonding to the opposite side Since rt becomes possible to fill the 
unsealed area in the case of the first bonding as the plane-of-composition product ratio in other area becomes high, the junction 
area as the whole increases, the bonding strength of a ball and an electrode improves, and good connection characteristics and 
dependability are acquired. 

[0029] Moreover, the bump formation approach concerning claim 6 is set to the bump formation approach of the claim 4 above- 
mentioned publication. In case the location of a capillary is shifted and multiple-times press and ultrasonic excitation are 
performed The core of the base of a capillary is first made in agreement with the abbreviation center section of the. electrode, a 
ball is pressed, ultrasonic excitation is carried out. a bump is formed, and after cutting the wire connected to this bump next ft is 
characterized by applying the flat base of a capillary to a bump's abbreviation core, pressing it and carrying out ultrasonic 
excitation. 

[0030] Thus, it sets to the bump formation approach concerning claim 6. by it being alike as usual first and making the core of 
the base of a capillary in agreement with the abbreviation center section of the electrode, pressing a ball, carrying out ultrasonic 
excitation, and forming a bump, in case multiple-times bonding of the location of a capillary is shifted and carried out When the 
area of an electrode is relatively smaller than circular ring-like junction area Since the unsealed area of the abbreviation center 
section of the electrode turns into junction area when circular ring-like junction area applies the fiat base of a capillary to a 
bump's abbreviation core at the degree of what protrudes some electrodes, presses and carries out ultrasonic excitation. The 
junction area as the whole increases, the bonding strength of a ball and an electrode improves, and good connection 
characteristics and dependability are acquired. Moreover, it also becomes possible to perform leveling of a bump's height to 
coincidence by controlling the height of the base of a capillary in this 2nd bonding. In addition, what is necessary is for the former 
to tear off the wire linked to a bump as an approach of cutting a cutting wine, for example, and just to use law after the first 
bonding. < 

[0031] Moreover, after the bump formation approach concerning claim 7 fuses the point of the wire which passed through the 
supply hole which is the bump formation approach which forms a bump on the electrode of electronic parts by the wire bumping 
method, and was aslant established in the wedge tool and forms a ball, it presses a ball to an electrode by the flat base of a 
wedge tool, carries out ultrasonic excitation, and is characterized by to form a burnp. 

[0032] Although there is the wirebonding method which presses to an electrode the point of the wire whbh passed through the 
supply hole aslant established in the wedge tool by the flat base of a wedge tool, and carries out ultrasonic excitation 
conventionally, even if it uses this conventional approach and the bumping method for leaving wire material on an electrode 
similariy, the problem that bump height becomes low arises, moreover, in using a solder wire, it needs the effectiveness of the 
alloying element which is unevenly distributed near the ball front ^ce in the ball formation process by discharge, but since the 
effectiveness cannot be used here, the problem that the thing to boil on aluminum electrode and to do for direct bumping cannot 
be **(ed) is also produced. Then, since the effectiveness of the alloying element which is unevenly distributed near the ball front 
face in a ball formation process can be used even if It is the case where a solder wire Is used by fusing the point of the wire 
which passed through the slanting supply hole of a wedge tool in the bump formation approach concerning claim 7. and forming a 
ball, it becomes possible to carry out direct bumping on aluminum electrode. 

[0033] Moreover, it also becomes possible by pressing this ball to an electrode and forming a bump to make a bump into required 
sufficient height. Furthermore, since junction area becomes circle-like by pressing the whole ball to an electrode by the flat base 
of a wedge tool, and carrying out ultrasonic excitation and junction area increases rather than the case of the shape of a usual 
circular ring, the bonding strength of a bump and an electrode improves and good connection characteristics and dependability 
are acquired. In addition, what is necessary is just to perform cutting of a wire by retreating a wire and tearing off like the case of 
the conventional wirebonding method, after forming a bump. 

[0034] Moreover, the bump formation approach concerning claim 8 is the bump formation approach which forms a bump on the 
electrode of electronic parts by the wire bumping method After fusing the point of the wire which let the hole of this capillary 
pass using a capillary according to claim 2 and forming a ball, A ball is pressed to an electrode by the flat base of a capillary, 
ultrasonic excitation is carried out and it is characterized by spraying hot blast on the wire which formed the bump, and has been 
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continuously connected to this bump from hot blast feed holes, and cutting a wire in a position. 

[0035] Thus, it sets to the bump formation approach concerning claim 8. By spraying hot blast on the wire linked to a bump from 
hot blast feed holes after bump formation using the capillary concerning claim 2. changing the crystallized state of the wire of the 
part, and cutting a wire in a position Since it becomes possible to control the fracture location of a wire, the die length of the 
wire remainder linked to a bump Is controlled by required sufficient die length. 

[0036] Moreover, the electrode with which the electronic parts concerning claim 9 have been arranged on the electrode forming 
face of a substrate. While covering the 1 st bump formed by the wire bumping method on this electrode, the wire remainder of 
predetermined die length linked to this 1 st bump, and the electrode forming face of a substrate, an electrode, the 1 st bump and 
the wire remainder The insulating resin layer of the predetermined thickness to which it is made to expose near the edge of this 
wire remainder. It is formed by the wire bumping method on the resin layer of the perimeter near [ which has exposed the wire 
remainder ] the edge, and is characterized by having the 2nd bump connected to the 1st bump through the wire remainder. 
[0037] Thus, it sets to the electronic parts concerning claim 9. By connecting the 1st bump formed on the electrode, and the 2nd 
bump formed on the resin layer of the insulation of predetermined thickness through the wire Since the bump will be formed with 
height equivalent to the thickness of a resin layer on the electrode. Even if it is the case where a bump's magnitude formed on an 
electrode with progress of the formation of a detailed pitch of an electrode even if must be made small, it becomes possible to 
fully secure the gap between connection at the time of mounting electronic parts In a mounting substrate. Therefore, while a 
connection process becomes easy, the dependability over the thermal stress after connection improves. 
[0038] With moreover, the 1st bump currently formed by the wire bumping method on the electrode with which the electronic 
parts concerning claim 10 are arranged at the 1st substrate It is characterized by having soldering paste to which the 2nd bump 
currently formed by the wire bumping method on the electrode arranged at the 2nd substrate which counters the 1st substrate, 
and the 1st bump of the 1st substrate and the 2nd bump of the 2nd substrate are connected. 

[0039] Thus, it sets to the electronic parts concerning claim 1 0. By connecting the 1 st bump currently formed on the electrode 
of the 1st substrate, and the 2nd bump currently formed on the electrode of the 2nd substrate through soldering paste Since it 
becomes possible to use for example. Au wire bump as the 1st and 2nd bumps currently formed on each electrode of the 1st and 
2nd substrates, it becomes possible to realize a bump's detailed-ization and to correspond to progress of the formation of a 
detailed pitch of an electrode etc. 

[0040] Moreover, since both bumps are connected by soldering paste even if some dispersion is in the 1 st bump of the 1 st 
substrate and the 2nd bump of the 2nd substrate who confront each other, and spacing of a between, good connection 
characteristics and dependability are acquired, since [ moreover, ] it becomes without solder being damp and spreading to up to 
each electrode of the 1 st and 2nd substrates — the — it gets wet and it becomes unnecessary to produce an electrode with a 
highly precise dimension supposing breadth Furthermore, since it becomes possible to fully secure the gap between connection 
of the 1 st and 2nd substrates from the case of the two-step structure of the conventional Au bump and a solder bump, for 
example, while a connection process becomes easy, the dependability over the thermal stress after connection also improves. 
[0041] Moreover, the manufecture approach of the electronic parts concerning claim 1 1 After fusing the point of the wire which 
let the hole of a capillary pass using the bump formation approach according to claim 8 and forming the 1st ball. Press to the 
electrode arranged by the flat base of a capillary in the 1st ball at the substrate, and ultrasonic excitation is carried out. The 
process which sprays hot blast on the wire which formed the 1st bump, then has been connected to this 1st bump from hot blast 
feed holes, and cuts this wire in a position. While covering the electrode forming face of a substrate, an electrode, the 1st bump, 
and the wire remainder linked to this 1st bump with the insulating resin layer of predetermined thickness The 2nd ball which 
fused and formed the point of the process to which it is made to expose near the cutting section of the wire remainder, and the 
wire which let the hole of a capillary pass from this resin layer front face h presses in the resin layer of the perimeter near 
[ which has exposed the wire remainder by the base of a capillary ] the cutting section, ultrasonic excitation is carried out, and it 
is characterized by having the process which forms the 2nd bump. 

[0042] Thus, it sets to the manufacture approach of the electronic parts concerning claim 1 1 . After forming the 1 st bump whom 
the wire remainder of required sufficient die length connects using the bump formation approach according to claim 8, By fixing 
by covering this wire remainder long enough with the insulating resin layer of predetermined thickness, and forming the 2nd bump 
on the resin layer of the perimeter near the cutting section of the wire remainder further exposed from this resin layer front fece 
The electronic parts to which the 1 st bump and the 2nd bump formed on the resin layer of the insulation of predetermined 
thickness are connected through the long wire remainder, i.e., the electronic parts with which the bump is formed with height 
equivalent to the thickness of a resin layer on the electrode, are produced easily. For this reason, even if it is the case where a 
bump's magnitude formed on an electrode with progress of the formation of a detailed pitch of an electrode even if must be made 
small, while fully securing the gap between connection at the time of mounting electronic parts in a mounting substrate and 
making a connection process easy, it becomes possible to improve the dependability over the thermal stress after connection. 
[0043] Moreover, the manufacture approach of the electronic parts concerning claim 12 The process which forms the 1st bump 
by the wire bumping method on the electrode arranged at the 1 st substrate. The process which forms the 2nd bump by the wire 
bumping method on the electrode arranged at the 2nd substrate. The process which imprints the soldering paste of the low 
melting point on the 2nd bump from the metal which constitutes the 2nd bump. After confronting the 1st bump of the 1st 
substrate with the 2nd bump of the 2nd substrate and contacting the 1st bump to the soldering paste on the 2nd bump, melting 
of the soldering paste is carried out and it is characterized by connecting the 1st bump and 2nd bump through this soldering 
paste. 

[0044] Thus, it sets to the manufacture approach of the electronic parts concerning claim 1 2. By contacting the 1 st bump who 
formed on the electrode of the 1 st substrate to this soldering paste, and carrying out melting of the soldering paste to it. after 
imprinting soldering paste on the 2nd bump formed on the electrode of the 2nd substrate The electronic parts to which the 1st 
bump currently formed on the electrode of the 1 st substrate and the 2nd bump currently formed on the electrode of the 2nd 
substrate are connected through soldering paste are produced easily. For this reason, it becomes possible to use for example, Au 
wire bump as the 1 st and 2nd bumps, and a bump's detailed-ization is realized corresponding to progress of the formation of a 
detailed pitch of an electrode etc. 

[0045] Moreover, since both bumps are connected by soldering paste even if some dispersion is in the 1st bump of the 1st 
substrate and the 2nd bump of the 2nd substrate who confront each other, and spacing of a between, good connection 
characteristics and dependability are acquired, since [ moreover. ] it becomes without solder being damp and spreading to up to 
each electrode of the 1st and 2nd substrates — the — it gets wet and it becomes unnecessary to produce an electrode with a 
highly precise dimension supposing breadth Furthermore, since it becomes possible to fiilty secure the gap between connection 
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of the 1 St and 2nd substrates from the case of the two-step structure of the conventional Au bump and a solder bump, for 
example, while a connection process becomes easy, the dependability over the thermal stress after connection also improves 
[0046] 

[Embodiment of the Invention] Hereafter, the gestatt of operation of this invention is explained, referring to an accompanying 
drawing. 

(1 st operation gestatt) Drawing 1 (a) and (b) are the schematic diagrams for explaining the bump formation approach concerning 
the 1 St operation gestalt of this invention, respectively, in each drawing, show cross sections, such as a capillary and an 
electrode pad, to an upper case, and show the flat surface of an electrode pad to the lower berth. 

[0047] As shown in drawing 1 (a), after letting a wire 14 pass, for example in the hole which Is arranged at the semiconductor 
chip and by which opening was carried out to the core of a capillary 12 in the square-like electrode pad 10 upper part, the point 
of this wire 14 is fused by discharge etc.. and a ball 16 is formed In addition, the electrode pad 10 shall be smaller [ the area ] 
than the conventional case in connection with high integration of the component in a semiconductor chip, densification, etc. here. 
Moreover, the capillary 1 2 used here has the description in the point of making the taper configuration in which the base is 
dented in the shape of a earthenware mortar toward the hole of a core from a periphery-like edge. 

[0048] Subsequently, as shown in drawing 1 (b). a capillary 1 2 is dropped and bonding is performed. That is, by the base of the 
taper configuration of a capillary 12, a ball 16 is pressed to the electrode pad 10, ultrasonic excitation is carried out further, and 
the wire bump 18 is formed. Since the taper configuration in which the base of a capillary 12 is dented in the shape of a 
earthenware mortar toward the hole of a core fix)m a periphery-like edge is made at this time, transfer of the energy at the time 
of pressing a ball 16 to the electrode pad 10. and carrying out ultrasonic excitation using the base of this taper configuration, and 
distribution of plastic deformation are concentrated on the center section of the electrode pad 10. Therefore, even if the junction 
area 20 of the shape of a circular ring which makes the solid phase diffusion welding of the wire bump 18, the electrode pad 10,* 
and metals is smaller than the case where the area of the electrode pad* 10 is the former, it will be settled in this small electrode 
pad 10. 

[0049] Subsequently, aKhough illustration is not carried out. the former tears off the wire 14 linked to the wire bump 18, and it is 
cut using law. 

[0050] The capillary 12 which is making the taper configuration in which a base is dented in the shape of a earthenware mortar 
toward the hole of a core from a periphery-like edge as mentioned above according to this example is used. By pressing a ball 16 
to the electrode pad 1 0. carrying out ultrasonic excitation by the base of the taper configuration, and forming the wire bump 1 8 
Since it becomes possible to concentrate transfer of the energy in that case, and distribution of plastic deformation on the 
center section of the electrode pad 10. and to dedicate the circular ring-like junction area 20 in the electrode pad 10 smaller 
than before. The substantial plane-of-composrtion product of the wire bump 18 and the electrode pad 10 can fully be secured, 
both bonding strength can be raised, and good connection characteristics and dependability can be acquired 
[0051] (2nd operation gestatt) Drawing 2 (a) and (b) are the schematic diagrams for explaining the bump formation approach 
concerning the 2nd operation gestatt of this invention, respectively, in each drawing, show cross sections, such as a capillary and 
an electrode pad. to an upper case, and show the flat surface of an electrode pad to the lower berth. In addition, the same sign is 
given to the same element as the component shown in above-mentioned drawing 1 , and explanation is omitted. 
[0052] Like the case where it is shown in above-mentioned drawing 1 (a), after letting a wire 14 pass in the hole by which 
opening was carried out to the core of a capillary 22 in the electrode pad 10 upper part of the shape of a square arranged at the 
semiconductor chip, the point of this wire 14 is fused by discharge etc., and a ball is formed. In addition, although the electrode 
pad 10 shall be smaller than the case where the area is the former, as for the capillary 22 used here, the base is flat except for 
the hole of a core like the conventional thing here. 

[0053] Subsequently, as shown in drawing 2 (a), a capillary 22 is dropped and 1st bonding Is performed That Is, by the flat base 
of a capillary 22, a ball is pressed to the electrode pad 10. ultrasonic excitation is carried out further, and the wire bump 24 is 
formed At this time, the core of the base of the capillary 22 which presses a ball is shifted in the direction of 1 from the center 
section of the electrode pad 10. it presses, and ultrasonic excitation is carried out. In this way. junction area 26a is 
asymmetrically formed in the electrode pad 10. and when the electrode pad 10 is divided symmetrically, it is made for the ratio of 
the plane-of-composition product in the area (upper left one half of the electrode pad 10 of the shape of a square shown in the 
lower berth of drawing 2 (a)) of the - ** to become high. 

[0054] Subsequently. 2nd bonding is performed as shown in drawing 2 (b). That is, the core of the base of a capillary 22 is shifted 
from the center section of the electrode pad 10 to the direction and the opposite side of 1, the wire bump 24 is pressed and 
ultrasonic excitation is carried out. In this way, junction area 26b is asymmetrically formed in the electrode pad 10. and when the 
electrode pad 10 is divided symmetrically, it is made for the ratio of the plane-of-composition product in other area (lower right 
one half of the electrode pad 10 of the shape of a square shown in the lower berth of drawing 2 (b)) to become high. That is. 
junction area 26b is formed by the 2nd bonding so that the unsealed area at the time of forming junction area 26a by the 1st 
bonding may be filled. 

[0055] Therefore, in case the core of the conventional case. i.e.. the flat base of a capillary- 102, of having explained using above- 
mentioned drawing 10 (a) - (c) is made in agreement with the center section of electrode pad 100a of small area, a ball is 
pressed, ultrasonic excitation is carried out and the wire bump 108 is formed The junction area 120 of the shape of a 
conventional circular ring protrudes electrode pad 100a. The area as the whole junction area 26a and 26b formed of two bondings 
as compared with the case where the plane-of-composition product of substantial junction area 120a of the wire bump 108 and 
electrode pad 100a becomes small increases. 

[0056] Subsequently, although illustration is not carried out, the former tears off the wire 1 4 linked to the wire bump 24. and it is 
cut using law. 

[0057] According to this example, it sets to the 1 st bonding as mentioned above. By shifting the core of the base of a capillary 
22 from the center section of the electrode pad 10, pressing a ball 16, carrying out ultrasonic excitation, and forming the wire 
bump 24 Form junction area 26a asymmetrically in the electrode pad 10, and it sets to the 2nd bonding further. By shifting to the 
opposite side, pressing the wire bump 24 and carrying out ultrasonic excitation, junction area 26b is asymmetrically formed so 
that the unsealed area in the 1st bonding may be filled In this way^ since it becomes possible to increase the junction area 26a 
and 26b formed of two bondings, the substantial plane-of-composition product of the wire bump 24 and the electrode pad 10 can 
fully be secured, both bonding strength can be raised, and good connection characteristics and dependability can be acquired. 
[0058] (3rd operation gestalt) Drawing 3 (a), (b). and (c) are the schematic diagrams for explaining the bump formation approach 
concerning the 3rd operation gestalt of this invention, respectively, in each drawing, show cross sections, such as a capillary and 
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an electrode pad, to an upper case, and show the flat surface of an electrode pad to the lower berth. In addition, the same sign is 
nviRQl I i/^ T"^^ element as the component shown in above-mentioned drawing 1 . and explanation is omitted. 
LU059J Uke the case where rt is shown in above-mentioned drawin g 1 (a), after letting a wire 14 pass in the hole by which 
opening was carried out to the core of a capillar/ 22 in the electrode pad 10 upper part of the shape of a square arranged at the 
semiconductor chip the point of this wire 14 is fused by discharge etc.. and a ball is formed. In addition, although the electrode 
pad lu Shall be smaller than the case where the area is the former, as for the capillary 22 used here, the base is flat except for 
the hole of a core like the conventional thing here. 

[0060] Subsequently, as shown in drawing 3 (a), a capillary 22 is dropped and 1st bonding is performed. That is, by the flat base 
of a capillary 22. a ball is pressed to the electrode pad 10. ultrasonic excitation is carried out further, and the wire bump 28 is 
formed^ At this time, like the conventional case, the center section of the electrode pad 1 0 is made in agreement, the core of the 
base of the capillary 22 which presses a ball is pressed, and ultrasonic excitation is carried out However, since it is smaller than 
the case where the area of the electrode pad 10 is the former, circular ring-like junction area 30a will protrude the electrode pad 
lU somewhat. 

Kiigtw te"c.!rt *awintL3 (b). the wire 14 which the former tore off and has been connected to the wire bump 

^^3^ Subsequently. 2nd bonding is perfomied as shown in drawtng 3 (c). That is. the core of the base of a capillary 22 is shifted 
a little from the center section of the electrode pad 1 0. the flat base of a capillary 22 is applied to wire remainder 1 4a linked to 
the wire bump s 28 abbreviation core 28. i.e, a wire bump, and is pressed, and ultrasonic excitation is carried out In this way 
junction area 30b is fbmied in the center section of the electrode pad 10 which was unsealed area in the case of the 1st bonding. 

[0063] Therefore, in case the core of the conventional case. i.e.. the flat base of a capillary 102. of having explained using above- 
mentioned drawing 10 (a) - (c) is made in agreement with the center section of electrode pad 100a of small area a ball is 
pressed, ultrasonic excitation is earned out and the wire bump 108 is formed The junction area 120 of the shape' of a 
conventional circular ring protrudes electrode pad 100a. The area as the whole junction area 30a and 30b fonned of two bondings 
as compared with the case where the plane-ol^composition product of substantial junction area 120a of the wire bump 108 and 
electrode pad 100a becomes small increases. 

[0064] According to this example, it sets to the 1st bonding as mentioned above. By making the core of the base of a eapillarv 22 
in agreement with the center section of the electrode pad 10. pressing a ball, carrying out ultmsonic excitation, and forming the 
wire bump 28 the 2nd bonding of that from which circular ringrlike junction area 30a prt>trudes the electrode pad 10 somewhat 
By L which shifts a capillary 22 a little, apply the flat base of a capillary 22 to wire remainder 14a prolonged from the wir« bump's 
28 abbreviation core. Presses rt. and carries out ultrasonic excitation ] canning out Junction area 30b is formed in the center 
section of the electrode pad 10 which was the unsealed area in the 1st bonding. In this way, since it becomes possible to 
mcrease the junction area 30a and 30b formed of two bondings, the substantial plane-t)f^mposition product of the wire bump 

I A^l^ ^ ^ bonding strength can be raised, and good connection characteristics and 

dependability can be acquired. 

[0065] And in this 2nd bonding, in case the base of a capillary 22 is applied and pressed to wire remainder 14a prolonged from the 
wire burnp s 28 abbrex^ation core, leveling of the wire bump's 28 height can also be performed by controlling the height of the 
Dase OT that capillary 22. 

to066] (4th operation gestalt) DrawinR 4 (a) is an outline sectional view for explaining the bump formation approach concerning 
«ie 4th operation gestalt of this invention, and drawing 4 (b) is the outline sectional view showing the conventional wedge- 
Donding method for a comparison. 

[0067] In the conventional wedge-bonding method, as shown in drawing 4 (b). the point of the wire 34 which passed through the 
supply hole aslant established in the wedge tool 32 is pressed to an electrode pad (not shown) by the flat base of a wedge tool 
32. arid ultrasonic excitation is carried out Therefore, it is possible like this conventional wedge-bonding method to use the 
bumping method for leaving wire material on an electrode pad. 

[W68] However, the problem that a bump s height formed on an electrode pad becomes low in that case arises. Moreover, since 
effectiveness of the alloying element which is unevenly distributed near the ball front face in the ball formation process by 
discharge cannot be used when using a solder wire as a wire 34. the problem that direct bumping cannot be carried out is also 
produced on the electrode pad which consists of aluminum. 

[0069] Then, in the bump formation approach concerning this operation gestalt. first, as shown in drawing 4 (a), the point of the 
wire 34 which passed through the slanting supply hole of a wedge tool 32 is fiised by discharge ete., and a ball 36 is formed 
Subsequently, a wedge tool 32 is dropped and bonding is performed That is, by the flat base of a wedge tool 32 a ball 36 is 
TK-rll° ^1^^^*^°*^^ ^1?°! "^^"'^ ^citation is carried out further, and a wir« bump (not show^i) is formed. 

Then aWiough the wire 34 linked to a wire bump is cut. cutting of this wire 34 is performed by retreating a wire 34 and tearing 
off like the conventional wedge-bonding method. 

[0070] Since the effectiveness of the aHoying element which is unevenly distributed near the ball front face in a ball formation 
process can be used according to this example as mentioned above even if a wire 34 is a solder wire by adding the process 
which forms a ball 36 in the conventional wedge bonding, even if it is the case where an electrode pad consists of aluminum 
direct bumping can be earned out on this aluminum electrode pad. Moreover, since a ball 36 is pressed to an electrode pad ' 

rn^n ri^"'*'*"'" """^^'^ " ^""^ ^'^ ^'"^ ''""'P also be adjusted to required sufficient height 

10071 J Furthermore, since junction area increases rather than the junction area of the shape of a circular ring in the case of 
junction area becoming circle-like and using the usual capillary, in order to press the whole ball 36 to an electrode pad by the flat 
base of a wedge tool 32 and to carry out ultrasonic excitation, the bonding strength of a wire bump and an electrode pad can be 
raised, and good connection characteristics and dependability can be acquired 

[0072] (5th operation gestalt) Drawing 5 (a) and (b) are the outline sectional views for explaining the bump formation approach 
concerning the 5th operation gestalt of this invention, respectively, and drawings (c) is the outline sectional view showbig the 
conventiorial bump formation approach for a comparison. In addition, the same sign is given to the same element as the 
component shown in above-mentioned drawing 1 , and explanation is omitted. 

Kl.!r-*^*^7nT"*'T''' ''"'"S approach, in case a capillary 102 is pulled up after fbmiing the wire bump 108 on the 

Se^« 1m1 ? T ^'^^u "^^^ "-"britUement at the time of ball formation. 

Smlll^fA T L 5? by » coincid«.ce. However, in this approach, the die length of wire 

remainder 104a linked to the wire bump 108 is uncontrollable to required sufficient die lengtK 
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[0074] Then. In the bump formation approach concerning this operation gestatt. amelioration is added to the conventional 
capillary and the hot blast feed holes 40 which spray hot blast on the wire 14 in the hole of a capillary 38 use the capillary 38 by 
which opening is carried out. And like the conventional case, after letting a wire 1 4 pass in the hole of a capillary 38 in the 
electrode pad 10 upper part arranged at the semiconductor chip, the point of this wire 14 is fused by discharge etc., and a ball 
(not shown) is formed. Then, a capillary 38 is dropped, by the base of a capillary 38. a ball is pressed to an electrode pad, 
ultrasonic excitation is carried out. and the wire bump 42 is formed. 

[0075] Subsequently, hot blast is sprayed on the wire 14 in a hole from the hot blast feed holes 40 which carried out opening to 
the capillary 38. the crystallized state of the wire 14 of the part is changed, and embrittlement is carried out so that it may be 
easy to be fractured. 

[0076] Subsequently, in case a capillary 38 is pulled up. in the part which sprayed and carried out embrittlement of the hot blast, 
a wire 14 is cut by pulling a wire 14 by a clamp etc. to coincidence. In this way. the die length of wire remainder 14b linked to the. 
wire bump 42 is controlled to required sufficient die length. 

[0077] The capillary 38 to which opening of the hot blast feed holes 40 which spray hot blast on the wire 1 4 in a hole was carried 
out according to this example is used as mentioned above. By spraying hot blast on the wire 14 in a hole from the hot blast feed 
holes 40. changing the crystallized state of the wire 1 4 of the part, and carrying out embrittlement. after forming the wire bump 
42 Since it becomes possible to control the fracture location of a wire 14. the die length of wire remainder 14b linked to the wire 
bump 42 is controllable to required sufficient die length. 

[0078] In addition, in the above-mentioned operation gestalt. although opening of the hot blast feed holes 40 is carried out to the 
upper part of a capillary 38 as shown in drawing 5 (a) and (b). it is also possible by changing the opening location of these hot 
blast feed holes 40 to control the fracture location of a wire 14 further. Moreover, although hot blast is sprayed on the wire 14 in 
the hole of a capillary 38, after forming the wire bump 42, it Is also possible [ in the phase from which only the capillary 38 was 
pulled up to predetermined height ] In the condition Immediately after forming the wire bump 42, by spraying hot blast on the wire 
14 in a hole from the hot blast feed holes 40 to control the fracture location of a wire 14 further. 

[0079] (6th operation gestaft) Drawing 6 is the outline sectional view showing the electronic parts concerning the 6th operation 
gestatt of this invention, and drawing 7 (a), (b), and (c) are the outline process sectional views for explaining the manufacture 
approach of the electronic parts shown in drawing 6 , respectively. 

[0080] As shown in drawing 6 . two or more electrode pads 52 are an-anged at the electrode forming face of a semiconductor 
chip 50, and the 1st wire bump 54 is formed on these electrode pads 52. respectively. And from these 1st wire bump 54. the wire 
remainder 56 of sufficient die length is prolonged up. Moreover, sufficient wire remainder 56 of die length prolonged up, 
respectively is covered with the insulating resin layer 58 except for the point of each wire remainder 56 from the 1 st wire bump 
54 formed, respectively on the electrode forming face of a semiconductor chip 50. two or more electrode pads 52 arranged there, 
and these electrode pads 52, and these 1 st wire bump 54. Moreover, on the point of the wire remainder 56 exposed from the 
resin layer 58, and the resin layer 58 of the perimeter, the 2nd wire bump 60 is formed, respectively. That is. the 2nd wire bump 
60 formed on the resin layer 58 with the 1 st wire bump 54 formed on the electrode pad 52 is connected through the wire 
remainder 56 of sufficient die length. Therefore, the 2nd wire bump 60 connected to the electrode pad 52 through the 1st wire 
bump 54 and wire remainder 56 as compared with the case of the bump of two-step structure who put the usual case and bump 
by whom the single bump is formed on the electrode pad on two steps can make only thickness of the resin layer 58 high enough. 

[0081] Next. [0082] which explains the manufacture approach of the electronic parts shown in drawing 6 using drawing 7 (a). (bX 
and (c) Rrst as explained using drawing 5 (a) and (b) In the operation gestalt of the above 5th In the electrode pad 52 upper part 
where the hot blast feed holes which spray hot blast use the capillary (not shown) by which opening Is carried out, and are 
arranged at the electrode forming ^ce of a semiconductor chip 50 After fusing the point of the wire which It let pass in the hole 
of a capillary by discharge etc. and forming a ball (not shown), a capillary is dropped, by the base of a capillary, a ball is pressed 
to the electrode pad 52 and ultrasonic excitation is carried out. In this way, the 1st wire bump 54 is formed, respectively on two 
or more electrode pads 52 arranged at the electrode forming face of a semiconductor chip 50. 

[0083] Then, hot blast is sprayed on the wire in a hole from the hot blast feed holes which carried out opening to the capillary, 
after it changes the crystallized state of the wire of the part and it carries out embrittlement, in case a capillary is pulled up, a 
clamp etc. pulls a wire to coincidence, and a wire is cut in the part which sprayed and carried out embrittlement of the hot blast. 
In this way. the wire remainder 56 of sufficient die length linked to the 1 st wire bump 54 is formed (refer to drawing 7 (a)). 
[0084] Subsequently, while forming the insulating resin layer 58 of predetermined thickness in the whole base surface and fixing 
the wire remainder 56. the point of the wire remainder 56 is exposed from the resin layer 58 front face (refer to drawing 7 (b)). 
[0085] Subsequently, after fusing the point of the wire which it let pass in the hole of a capillary (not shown) again by discharge 
etc. and forming a ball (not shown), a capillary is dropped, by the base of a capillary, a ball is pressed in the poirrt which has 
exposed the wire remainder 56. and the resin layer 58 of the perimeter, and ultrasonic excitation is carried out In this way. the 
2nd wire bump 60 who connects with each wire remainder 56. respectively is formed. That is, the 2nd wire bump 60 who 
connects with two or more electrode pads 52 arranged at the electrode forming face of a semiconductor chip. 50 through the 1st 
wire bump 54 and the wire remainder 56 of sufficierrt die length Is formed, respectively (refer to drawing 7 (c)). 
[0086] By connecting the 1st wire bump 54 formed on the electrode pad 52 which has been arranged at the electrode forming 
face of a semiconductor chip 50 according to this example, and the 2nd bump 60 formed on the resin layer 58 of the insulation of 
predetermined thickness through the wire remainder 56 as mentioned above Since the 2nd wire bump 60 will be formed with 
height equivalent to the thickness of the resin layer 58 on the electrode pad 52. Even if it is the case where a bump's magnitude 
formed on the electrode pad 52 with progress of the formation of a detailed pitch of the electrode pad 52 even if must be made 
small While attaining the detailed-ization by using Au wire bump as 1st and 2nd wire bumps 54 and 60. it becomes possible to 
fiilly secure the gap between connection at the time of mounting in a mounting substrate more than the thickness of the resin 
layer 58. That is. it becomes possible by controlling the die length of the wire remainder 56, and the thickness of the resin layer 
58 to a desired value to take the far bigger gap between connection than the case of the bump of two-step structure who put 
the conventional bump on two steps. Therefore, while being able to make a connection process easy, the dependability over the 
thermal stress after connection can be raised. 

[0087] (7th operation gestalt) Drawing 8 is the outline sectional view showing the electronic parts concerning the 7th operation 
gestalt of this invention, and drawing 9 (a), (b), and (c) are the outline process sectional views for explaining the manufiacture 
approach of the electronic parts shown in drawing 8 , respectively. 

[0088] As shown in drawing 8 . on the electrode pad 72 of the plurality of the wiring layer of the mounting substrates 70. such as 
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a printed-circuit board, the 1st wire bump 74 is formed, respectively. Moreover, two or more electrode pads 78 are arranged also 
at the electrode forming face of a semiconductor chip 76, and the 2nd wire bump 80 is formed also on these electrode pads 78, 
respectively. And while this semiconductor chip 76 counters a face down to the mounting substrate 70, the 2nd wire bump 80 on 
two or more electrode pads 78 of a semiconductor chip 76 and the 1 st wire bump 74 on two or more electrode pads 72 of the 
mounting substrate 70 are connected by the soldering paste 82 which Is a metal pace with the melting point lower than these 
[ 1 St ] and the 2nd wire bump 74 and 80. 

[0089] Therefore, only in the part to which soldering paste 82 inten/enes between the 1 st wire bump 74 and the 2nd wire bump 
80 as compared with the case of the bump of two-step structure who put the usual case and bump by whom the 2nd wire bump 
80 Is only formed on two or more electrode pads 78 of a semiconductor chip 76 on two steps, a semiconductor chip 76, the - 
mounting substrate 70, and the gap between connection become large far. 

[0090] Next first use the usual capillary (not shown) for which the manufacture approach of the electronic parts shown in 
drawing 8 is explained using drawing 9 (a), (b), and (c), and it sets to two or more electrode pad 72 upper parts of the wiring layer 
of the mounting substrates 70, such as a printed-circuit board. After fusing the point of the wire which it let pass in the hole of a 
capillary by discharge etc. and forming a ball (not shown), a capillary is dropped, by the base of a capillary, a ball is pressed to the 
electrode pad 72 and ultrasonic excitation is carried out In this way. the 1 st wire bump 74 is formed on the electrode pad 72 of 
the plurality of the wiring layer of the mounting substrate 70, respectively. 

[0091] Then, on these 1st wire bump 74, the soldering paste 82 which is a metal pace with the melting point lower than the 1st 
wire bump 74 is imprinted, and it piles at the 1st wire bump's 74 tip. Formation of this soldering paste 82 is realized by the 
approach of pressing the 1st wire bump 74 against soldering paste ****** of the thickness of homogeneity etc. (refer to drawing 

9 (a)). 

[0092] Subsequently, although illustration is not carried out. the usual capillary is used, the ball which fused and formed the point 
of a wire by discharge etc. in two or more electrode pad 78 upper parts of the electrode forming face of a semiconductor chip 76 
is pressed to the electrode pad 78, and the 2nd wire bump 80 is formed on ultrasonic ****** and two or more electrode pads 78, 
respectively. 

[0093] Subsequently, turn over and make this semiconductor chip 76 a face down, the mounting substrate 70 is made to counter, 
and the 2nd wire bump 80 on two or more electrode pads 78 of a semiconductor chip 76 and the 1 st wire bump 74 on two or 
more electrode pads 72 of the mounting substrate 70 are confronted mutually (refer to drawing 9 (b)). 
[0094] Subsequently, a semiconductor chip 76 is dropped controlling the height and after contacting two or more 2nd wire 
bumps 80 of a semiconductor chip 76 to the soldering paste 82 piled at the tip of two or more 1 st wire bumps 74 of the mounting 
substrate 70, melting of the soldering paste 82 is carried out In this way, flip chip bonding of two or more 2nd wire bumps 80 of a 
semiconductor chip 76 and two or more 1st wire bumps 74 of the mounting substrate 70 is collectively carried out through this 
soldering paste 82 (refer to drawing 9 (c)). 

[0095] As mentioned above, according to this example, when the 2nd wire bump 80 on two or more electrode pads 78 of a 
semiconductor chip 76 and the 1st wire bump 74 on two or more electrode pads 72 of the mounting substrate 70 are connected 
by soldering paste 82 Since a semiconductor chip 76, the mounting substrate 70, and the gap between connection become large 
[ the part to which soldering paste 82 intervenes among the 1 st and 2nd wire bumps 74 and 80 ] rather than the case of the 
two-step structure of the conventional Au bump and a solder bump. Even if it is the case where a bump's magnitude formed on 
these electrode pads 78 with progress of the formation of a detailed pitch of the electrode pad 78 of a semiconductor chip 76 
even if must be made small While attaining the detailedHzation by using Au wire bump as 1 st and 2nd wire bumps 74 and 80. it 
becomes possible to secure greatly enough a semiconductor chip 76, the mounting substrate 70. and the gap between 
connection. Therefore, while being able to make a connection process easy, the dependability over the thermal stress after 
connection can be raised. 

[0096] Moreover, since these [ 1 st ] and the 2nd wire bump 74 and 80 are mutually connected by soldering paste 82 even if 
some dispersion is in spacing of two or more 2nd wire bumps 80 of a semiconductor chip 76 and two or more 1 st wire bumps 74 
of the mounting substrate 70 who confront each other, good connection characteristics and dependability can be acquired. 
[0097] Moreover, after imprinting soldering paste 82 and piling at the tip of the 1 st wire bump 74 of the mounting substrate 70. in 
order to carry out melting of this soldering paste 82 and to connect this soldering paste 82 and the 2nd wire bump 80 of a 
semiconductor chip 76, without solder is directly damp and spreads to up to the 1 st and the 2nd wire bump 74, and 80 — 
becoming — the — it gets wet and it becomes unnecessary to produce the electrode pad 78 of a semiconductor chip 76. and 
the electrode pad 72 of the mounting substrate 70 with a highly precise dimension supposing breadth 
[0098] 

[Effect of the Invention] According to electronic parts and its manufacture approach, the following effectiveness can be done so 
in the capillary concerning this invention, the bump formation approach, and a list as explained to the detail above. Namely, by 
making the taper configuration in which the base of the capillary is dented in the shape of a earthenware mortar toward the hole 
of a core from a periphery-like edge according to the capillary concerning claim 1 In order that transfer of the energy at the time 
of pressing a ball to an electrode, carrying out ultrasonic excitation using the base of this taper configuration, and forming a bump 
and distribution of plastic deformation may concentrate to the core of circular ring-like junction area. Even if, even if it is the 
case that the area of an electrode is small, it becomes possible to dedicate the junction area of the shape of a circular ring of a 
bump and an electrode in an electrode. Therefore, the substantial plane-of-compositton product of a ball and an electrode is fully 
secured, it becomes possible to raise both bonding strength, and good connection characteristics and dependability can be 
acquired. 

[0099] Moreover, by installing the hot blast feed holes which spray hot blast on the wire in a hole according to the capillary 
concerning claim 2 After pressing to an electrode the ball which fused and formed the point of a wire and forming a bump. Since 
a wire is enabled to make it to spray hot blast on the wire linked to this bump from the hot blast feed holes currently installed in 
the capillary, to change the crystallized state of the wire of that part, and be easy to be fractured. A fracture location is 
controllable so that the ** wire remainder linked to a bump becomes required sufficient die length. 

[0100] Moreover, according to the bump formation approach concerning claim 3, the capillary concerning above-mentioned claim 
1 is used. By pressing a ball to an electrode by the base dented in the shape of a earthenware mortar toward the hole of a core 
from the edge of the shape of a periphery of a capillary, and carrying out ultrasonic excitation Since it becomes possible to 
centralize transfer of the energy in that case, and distribution of plastic deformation to the core of circular ring-like junction 
area, even if it is the case that the area of an electrode is small, it becomes possible to dedicate circular ring-like junction area 
in an electrode even if. Therefore, the substantial ptane-of-composition product of a ball and an electrode is fully secured, it 



http:/ / vynwrt^4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



2004/08/18 



9/10 ^—i^ 



becomes possible to raise both bonding strength, and good connection characteristics and dependabilrty can be acquired. 
[0101] Moreover, by shifting and carrying out multiple-times bonding of the location of a capillary, in casie according to the bump 
formation approach concerning claim 4 a ball is pressed to an electrode by the flat base of a capillary and ultrasonic excitation is 
carried out Since it becomes possible to increase the substantial plane-of-composrtion product of a ball and an electrode eyen if 
even if it is the case that the area of an electrode is relatively smaller than circular ring-like junction area, both bonding strength 
can be raised and good connection characteristics and dependability can be acquired. 

[0102] Moreover, according to the bump formation approach concerning claim 5, it sets to the bump formation approach of the 
claim 4 above-mentioned publication. By shifting and carrying out bonding of the core of the base of a capillary from the center 
section of the electrode first, in case multiple-times bonding of the location of a capillary is shifted and carried out After forming 
the first junction area asymmetrically within an electrode, in order to shift and carry out bonding to a degree in the opposite side 
and to fill the unsealed area in the case of the first bonding. Even if. even if it is the case that the area of an electrode is small, it 
can become possible to increase the junction area as the whole, the bonding strength of a ball and an electrode can be raised, 
and good connection characteristics and dependability can be acquired. 

[0103] Moreover, according to the bump formation approach concerning claim 6. it sets to the bump formation approach of the 
claim 4 above-mentioned publication, after it is alike as usual first and locating the core of the base of a capillary in the 
abbreviation center section of the electrode, pressing a ball, carrying out ultrasonic excitation and forming a bump, in case 
multiple-times bonding of the location of a capillary is shifted and carried out Next, by applying the base of a capillary to a 
bump's abbreviation core, pressing it. and carrying out ultrasonic excitation Since the area of an electrode becomes small even if, 
and the unsealed area of the abbreviation center section of the electrode turns into junction area by the next bonding even if rt 
is the case where the junction area of the shape of a circular ring in the case of the first bonding protrudes some electrodes. 
The junction area as the whole can be increased, the bonding strength of a ball and an electrode can be raised, and good 
connection characteristics and dependability can be acquired. Moreover, it also becomes possible to perform leveling of a bump's 
height to coincidence by controlling the height of the base of a capillary in this 2nd bonding. 

[0104] Moreover, by according to the bump formation approach concerning claim 7, fusing the point of the wire which passed - 
through the slanting supply hole of a wedge tool, and forming a ball Since the effectiveness of the alloying element which is 
unevenly distributed near the ball fix»nt face in a ball formation process can be used even if it is the case where a solder wire is 
used. By being able to carry out direct bumping on aluminum electrode, and pressing this ball to an electrode, and forming a bump 
a bump — the need, since it becomes the shape of **** to which junction area increases from the case of the shape of a usual 
circular ring by also being able to make it sufficient height, pressing the whole bail to an electrode by the base where a wedge 
tool is still flatter, and carrying out ultrasonic excitation The bonding strength of a bump and an electrode can be raised and good 
connection characteristics and dependabilrty can be acquired. 

[0105] Moreover, according to the bump formation approach concerning claim 8. the capillary concerning above-mentioned claim 
2 is used. By sprayirig hot blast on the wire linked to a bump from hot blast feed holes after bump formation, changing the 
crystallized state of the wire of the part and cutting a wire in a position Since it becomes possible to control the fracture 
location of a wire, the die length of the wire remainder linked to a bump is controllable to required sufficient die length. 
[0106] Moreover, by connecting the 1st bump formed on the electrode, and the 2nd bump formed on the resin layer of the 
insulation of predetermined thickness through the wire of predetermined die length according to the electronic parts concerning 
claim 9 Since the bump will be formed with height equivalent to the thickness of a resin layer on the electrode. Even if it is the 
case where it must be made small in a bump's size formed on an electrode with progress of the formation of a detailed pitch of 
an electrode even if, it becomes possible to fully secure the gap between connection at the time of mounting electronic parts in 
a mounting substrate. Therefore, while being able to make a connection process easy, the dependability over the thermal stress 
after connection can be raised. 

[0107] Moreover, by connecting the 1st bump currently formed on the electrode of the 1st substrate, and the 2nd bump 
currerrtly formed on the electrode of the 2nd substrate through soldering paste according to the electronic parts concerning 
claim 10 Since it becomes possible to use for example. Au wire bump as the 1st and 2nd bumps currently formed on each 
electrode of the 1st and 2nd substrates, a bump's detailed-ization can be realized and it can respond to progress of the 
formation of a detailed pitch of an electrode etc. Moreover, since both bumps are connected by soldering paste even if some 
dispersion is in spacing between the 1st bump of the 1st substrate and the 2nd bump of the 2nd substrate who corrfront each 
other, good connection characteristics and dependability can be acquired, since [ moreover. ] it becomes without solder being 
damp and spreading to up to each electrode of the 1 st and 2nd substrates — the — it gets wet and it becomes unnecessary to 
produce an electrode with a highly precise dimension supposing breadth Furthermore, since it becomes possible to fully secure 
the gap between connection of the 1 st and 2nd substrates from the case of the two-step structure of the conventional Au bump 
and a solder bump, while being able to make a connection process easy, the dependability over the thermal stress after 
connection can be raised. 

[0108] Moreover, according to the manufacture approach of the electronic parts concerning claim 11, the bump formation 
approach of the claim 8 above-mentioned publication is used. After forming the 1st bump whom the wire remainder of required 
sufficient die length connects. By fixing by covering this long wire remainder with the insulating resin layer of predetermined 
thickness, and forming the 2nd bump on the resin layer of the perimeter near the cutting section of the wire remainder further 
exposed from this resin layer front fece The electronic parts to which the 1 st bump and the 2nd bump formed on the resin layer 
of the insulation of predetermined thickness are connected through the long wire remainder. Namely, since it becomes possible 
to produce easily the electronic parts with which the bump is formed with height equivalent to the thickness of a resin layer on 
the electrode. Even if it is the case where a bump's magnitude formed on an electrode with progress of the formation of a 
detailed pitch of an electrode even if must be made small While fully being able to secure the gap between connection at the time 
of mounting electronic parts in a mounting substrate and being able to make a connection process easy, the dependability over 
the thermal stress after connection can be raised. 

[0109] Moreover, after imprinting soldering paste on the 2nd bump formed on the electrode of the 2nd substrate according to the 
manufacture approach of the electronic parts concerning claim 12. By contacting the 1st bump who formed on the electrode of 
the 1 st substrate to this soldering paste, and carrying out melting of the soldering paste to it Since it becomes possible to 
produce easily the electronic parts to which the 1st bump currently formed on the electrode of the 1st substrate and the 2nd 
bump currently formed on the electrode of the 2nd substrate are connected through soldering paste. It becomes possible to use 
for example, Au wire bump as the 1st and 2nd bumps, and a bump's detailed-ization can be realized corresponding to progress of 
the formation of a detailed pitch of an electrode etc. Moreover, since both bumps are connected by soldering paste even if some 
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dispersion is in spacing between the 1st bump of the 1st substrate and the 2nd bump of the 2nd substrate who confront each 
other, good connection characteristics and dependability can be acquired, since [ moreover, ] it becomes without solder being 
damp and spreading to up to each electrode of the 1st and 2nd substrates — the — it gets wet and it becomes unnecessary to 
produce an electrode with a highly precise dimension supposing breadth Furthermore, since it becomes possible to fully secure 
the gap between connection of the 1 st and 2nd substrates from the case of the two-step structure of the conventional Au bump 
and a solder bump, while being able to make a connection process easy, the dependability over the thermal stress after 
connection can be raised. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (a) and (b) are the schematic diagrams for explaining the bump formation approach concerning the 1 st _ 
operation gestalt of this invention, respectively, in each drawing, show cross sections, such as a capillary and an electrode pad. . 
to an upper case, and show the flat surface of an electrode pad to the tower berth. 

[Drawing 2] Drawing 2 (a) and (b) are the schematic diagrams for explaining the bump formation approach concerning the Znd; ^. 
operation gestalt of this invention, respectively, in each drawing, show cross sections, such as a capillary and an electrode i^ad, . 
to an upper case, and show the flat surface of an electrode pad to the lower berth. ' r - . 

[Drawing 3l Drawing 3 (a), (b). and (c) are the schematic diagrams for explaining the bump formation approach concerning the. 2nd 
operation gestalt of this invention, respectively. In each drawing, show cross sections, such as a capillary and an electrode pad. ^ 
to an upper case, and show the flat surface of an electrode pad to the lower berth. 

[Drawing 4] Drawing 4 (a) is an outline sectional view for explaining the bump formation approach concerning the 4th operation 
gestalt of this invention, and drawing 4 (b) is the outline sectional view showing the conventional wedge-bonding method for a 
comparison. 

[Drawing 5] Drawing 5 (a) and (b) are the outline sectional views for explaining the bump formation approach concerning the 5th 
operation gestalt of this invention, respectively, and drawin g 5 (c) is the outline sectional view showing the conventional bump 
formation approach for a comparison. 

[Drawing 6] Drawing 6 is the outline sectional view showing the electronic parts concerning the 6th operation gestalt of this 
invention. 

[Drawing 7] Drawing 7 (a), (b). and (c) are the outline process sectional views for explaining the manufacture approach of the 
electronic parts shown in drawing 6 , respectively. 

[Drawing 8] Drawing 8 is the outline sectional view showing the electronic parts concerning the 7th operation gestalt of this 
invention. 

[Drawing 9] Drawing 9 (a), (b), and (c) are the outline process sectional views for explaining the manufacture approach of the 
electronic parts shown in drawing 8 . respectively. 

[Drawing 10] It is a schematic diagram for explaining the conventional bump formation approach, respectively, and drawing 10 (c) 
is a schematic diagram for explaining the conventional bump formation approach in case the area of an electrode pad becomes 
small, and in each drawing, drawing 10 (a) and (b) show cross sections, such as a capillary and an electrode pad. to an upper 
case, and show the flat surface of an electrode pad to the lower berth. 

[Drawing 11] Drawing 1 1 (a) and (b) are the schematic diagrams for explaining the manufacture approach of the conventional 
electronic parts, respectively, and drawing 10 (c) and (d) are the schematic diagrams for explaining the manu^cture approach of 
the conventional electronic parts in case the area of an electrode pad becomes small, respectively. 
[Description of Notations] 
10 Electrode Pad 
12 Capillary 
14 Wire 
16 Bail 

18 Wire Bump 
20 Junction Area 
22 Capillary 
24 Wire Bump 
26a Junction area 
26b Junction area 
28 Wire Bump 
30a Junction area 
30b Junction area 
32 Wedge Tool 
34 Wire 
36 Ball 
38 Capillary 

40 Hot Blast Feed Holes 

42 Wire Bump 

50 Semiconductor Chip 

52 Electrode Pad 

54 1st Wire Bump 

56 Wire Remainder 

58 Resin Layer 

60 2nd Wire Bump 

70 Mounting Substrate 

72 Electrode Pad 
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74 1st Wire Bump 

76 Semiconductor Chip 

78 Electrode Pad 

80 2nd Wire Bump 

82 Soldering Paste 

100 Electrode Pad 

1 00a Electrode pad 

102 Capillary 

104 Wire 

106 Ball 

108 Wire Bump 

1 20 Junction Area 

1 20a Junction area 

130 Semiconductor Chip 

132 Electrode Pad 

132a Electrode pad 

134 Wire Bump 

134a Wire bump 

1 36 Mounting Substrate 

138 Electrode Pad 

138a Electrode pad 
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♦ NOTICES* ^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 8] 
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[Drawing 7] 
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[Drawing 9] 



http://www4>ipdljpo.gojp/cgi-bin/tra 



4/5 




http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejie 



2004/08/18 



5/5 



(a) 



(c) 




130 
132a 



13 8a 
-13 6 



(b) 

13 0^ 
1 3 2> 



(d) 



.13 0 

13 2a 



13 64^ 1^ ^1 ^13 8 



8 a 
i-1 3 6 



[Translation done.] 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_^"e 



2004/08/18 



